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LETTER OF TRANSMITTAL

DEPARTMENT OF THE ARMY
OFFICE OF THE ASSISTANT SECRETARY
CIVIL WORKS
108 ARMY PENTAGON
WASHINGTON DC 20310-0108

310CT BN97

REPLY YO
ATTENTION OF

Honorable Newt Gingrich
Speaker of the House
" of Representatives
Washington, D.C. 20515

Dear Mr. Speaker:

Section 101(a) (10) of the Water Resources Development
Act of 1996, authorized a flood damage reduction project
for the Cedar Hammock {(Wares Creek) area of Manatee County,
Florida. The Secretary of the Army supports the
authorization and plans to implement the project through
the normal budget process.

The authorized project is described in the report of
the Chief of Engineers dated August 23, 1996, which
includes other pertinent reports and comments. These
report8 are in response to Section 205 of the Flood Control
Act of 1948, as amended.

The views of the State of Florida, Manatee County, the
Departments of the Interior and Housing and Uxban
Development, the Federal Emergency Management Agency, and
the Environmental Protection Agency are set forth in the
enclosed communications.

The authorized project maximizes net national economic
development benefits consistent with protecting environ-
mental quality. The plan consist of clearing and snagging
about 4,600 feet of the existing channel at the northern
portion, or downstream end of Wares Creek. The cleared
natural channel would then transition into a grass-lined,
26-foot-wide trapezoidal channel that would extend upstream
for about 2,000 feet. To minimize adverse impacts in the
dense residential area, a 3,000-foot-long by 40-foot-wide
rectangular channel with vertical sheet-pile walls would be
constructed upstream of the grass-lined channel. The
grass-lined, 26-foot-wide trapezoidal chamnnel would then
resume, extending upstream for about an additional S,000
feet. The project would provide about a 10-year level of
flood protection, reducing average flood damages by about
57 percent. No fish and wildlife mitigation measures are
required.
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In accordance with section 202{(a) of the Water
Resources Development Act of 1996, the flood damage
reduction project for Cedar Hammock (Wares Creek), Manatee
County, Florida, is subject to cost sharing consistent with
the Water Resources Development Act of 1986. Based on
October 1995 price levels, the total first cost of the
authorized project is about $13,846,000, of which about
$8,900, 000 would be Federal, and about $4,946,000 would be
non-Federal. In addition, non-Federal interests would be
required to implement a flood plain management plan for the
Cedar Hammock (Wares Creek) area.

The Office of Management and Budget advises that there
is no objection to the submission of the report to the
Congress. A copy of its letter is enclosed in the report.

Sincerely,
L
P N .
’ Ve
John H. Zirschky

Acting Assistant Secretary of the Army
(Civil Works)

Enclosure
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COMMENTS OF THE OFFICE OF MANAGEMENT AND
BUDGET

EXECUTIVE OFFICE OF THE PRESIDENT
OFFICE OF MANAGEMENT AND BUDGET
WASHINGTON, D.C. 20503

AU

[59)
s
~1

The Honorable John H. Zirschky
Acting Assistant Secretary of the
Armmy for Civil Works
Pentagon - Room 2E370
Washington, D.C. 20310-0108

Dear Dr. Zirschky:

As required by Executive Order 12322. we have completed our review of former
Assistant Secretary Lancaster’s recommendation for the report of the Cedar Hammock (Wares
Creek). Manatee County, Florida.

The recommendation for this project in his letter of November 3, 1996, is consistent with
the policies and program of the President. The Office of Management and Budget does not
object to submission of this report to Congress.

Sincerely,

/?.{/1"' =7
NI+ e O €y 2T "’/‘\
Kathleen Peroff S

Deputy Associate Director
Ennrgy and Science Division
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FLOOD DAMAGE REDUCTION PROJECT, MANATEE
COUNTY, FLORIDA

REPORT OF THE CHIEF OF ENGINEERS

STATE OF FLORIDA
DEPARTMENT OF COMMUNITY AFFAIRS

EMERGENCY MANAGEMENT ¢ HOUSING AND COMMUNITY DEVELOPMENT o RESOURCE PLANNING AND MANAGEMENT

LAWTON CHILES JAMES F. MURLEY
Govemor Secretary

July 19, 1996

Mr. David B. Sanford, Jr.

U.S. Army Corps of Engineers

Policy Review Branch

Policy Review and Analysis Division
Attn: CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 22315-3861

RE: Flood Control Projects - Cedar Hammock (Wares Creek) =
Final Detailed Project Report and Environmental
Assessment - Manatee County, Florida
SAI: FL9205180810CR

Dear Mr. Sanford:

The Florida State Clearinghouse, pursuant to Presidential
Executive Order 12372, Gubernatorial Executive Order 95-359, the
Coastal Zone Management Act, 16 U.S.C. §§ 1451-1464, as amended,
and the National Environmental Policy Act, 42 U.S.C. §§ 4321,
4331-4335, 4341-4347, as amended, has coordinated a review of the
above-referenced project.

The Department of Environmental Protection (DEP) indicates
that the conclusions and comments contained in its December 12,
1994, letter remain the same. Specifically, the DEP notes that
the document does not substantiate the conclusion that the
proposed project would result in an insignificant change in water
quality. The DEP recommends that changes be made to the
applicant’s method of analyzing hydraulic delivery time and/or
the water quality model simulations in order to verify this
conclusion. Complete data and analysis of with-project
conditions should be provided to the Southwest Florida Water
Management District for consideration during the environmental
resource permit review. Please refer to the enclosed DEP
comments.



Based on the information contained in the application and
the enclosed comments provided by our reviewing agenclies, the
state has determined that the allocation of federal funds for the
above~referenced project is consistent with the Florida Coastal
Management Program.

and anry

Please attach a copy of thi
your application facesheet or
federal funding agency. {1If
Application Identifier (SAI)
Standard Form 424 cr where appropr:
This action will assure the federal
with Flcrida's review regulirements
unnecessary delays in processing vou

If you have any questions regsa
contact Ms. Keri Akers, Clearinghou or Ms. Jasmin
Raffington, Florida Ccastal Managem (@22 3zZ2-
5438.

RC/ka
Enclosures
cc:  Lynn Gri

i
Ernest Pad
Steve Die
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DEPARTMENT OF THE ARMY
1).8. Army Corps of Enginears
WASHINGTON, D.C. 203141000

REPLY TO
ATTENTION OF:

36 Al lawd

Planning Division
East~West Planning Management Branch

Mr. Ralph Cantral

Executive Director

Florida Coastal Management Program
Florida Department of Community Affalrs
2555 Shumard Oak Boulevard

Tallahassee, Florida 32399-2100

Dear Mr. Cantral:

Thank ycu for your letter of July 19, 1896, and
the encicsed Department of gnvircrmental Protection
letter dated July 17, 19%96. Your letter confirms that
the Cedar Hammock-Wares Creek flood control project
{SAI: FL92C51808l0CR) 1is consistent with the Florida
Coastal Management Program.

In reference to the forwarded comments from the
Florida Department of Envircormental Protection (DEP},
the April 1995 Final (revised) Detailed Project Report
and Environmencal Assessment (EA) did address most of
the issues discussed in vour December 12, 1994, letter.
However, infcrmation was dispersed in several Report
appendices, as well as Attachment C to the ZA.

PFer cla ation, we are enclosing with this
letter a cop m the One Dimensional Unsteady Flow
Through a F rwork of Open Channels {UNET) output
for a 2-year storm event through the Cedar Hammock

basin. We have highlighted peak flows for both without-
project (existing) and with-project conditions. The
increment of time 1s ©.17 heur which corresponds to
10.2 minutes. It can be seen from this cutput that the
peak cccurs at acout the same time, within 10.2
minutes, at arcund 14.5 hours; though the veak under
with-protect conditions s slightiy higher, as
expected.

I trust this information is sufficient to
substantiate the small change in travel time and
addresses the State’s water quality concerns. Of
course, we will continue coordination during subsequent
project development as part of the water quality
certification process. Thank you for your comments.

Sincerely,

LD

G. Edward Dickey
Chief, Planning Division
Directorate of Civil Works

Enclosure
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g T

s

Department of
Environmental Protection

Marjocy Stoneman Douglas Builging

Lawton Chiles 3900 Commonwealth Soulevard Virginia 8. Wathe-eil
Gavernor Tallahassee, Flonda 32399-3000 Secrecary
Juty 17, 1996
Ken Akers
Flonda State Clearinghouse
Department of Community Affairs
2555 Shumard Oak Boulevard

Talighassee, Florida 32399-2100

Dear Ms. Akers:

Re: Petailed Project Report and Final Environmental Assessment, Cedar Hammock/Wares Creek,
SAIFL9205180810CR

The Department has provided comments on this project in the past, most recently on December 12,
1994, in response to the draft project report and cnvironmental assessment. Our conclsions on the project
and the final document remain as stated in that letter.

Spectfically, we pownted out that the document did not substantiate the conclusion that the project
would reswr in an insigaificans change in water quality. The Corps is basing this conclusion on a projected
small change in hydraulic delivery time (1 hour) after the project is construeted, but did not include the
trovel time information n the report. The water quality model simulations still are not calibrated a3 we had
recommended, and, therefore, also are not conclusive. However, further improvements to the water quality
model would not be necessary if the small change in travel time is substantiated.

Complete data and analysis of with-project conditions should b provided to the Southwest Florida
‘Water Management District for consideration during the envirorunental resource permit review. The
Departiment will review this project for consistency with its stamtory autheritics in the coastal management
progrant i conjunction with the environmental resource permit review.

1f you have any qi ing these c s picase contact me at 487-2231 or Kevin
Petrus, Water Quality Assessment Section, at 438-07R0.

Cordially,

CQ - N
e Tt

Intergovernmental Programs

LGhp
o Al Bishop
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MANATEE COUNTY

BOARD OF COUNTY COMMISSIONERS

Ms. Pat Luvender

U.S. Army Ccrps of Engineers
Directcrace of Civil Works

Policy Reviaew and Analysis Division
Alexandria, Virginia 22315-386.

Dear Ms, Luvender:

Manatee County has rsceived and reviewed th
Repcrt and EInvironmental Assessment Ior “he
Creek) project located in Manates County,
report was initiated under the authoritv cof
Floed Contrcl Act of 1248, as amended. The
rursued individual Congressional Authcrizaticon
the project. The Jounty undersrands "hat

upportive
report of

cf this reguest and that the Ccrps has rs
the Chief of IZngineers

The Mana ty Board of County Commi s
Creek Prcie 2pcrt 3 ared -
sharing poli astap 4
cf 1286 of £

shares. The County
initiated the develc
damage reduction pre
Cedar Hammcck projec
subject to a new <o

of Coune ©o

(SRS RN R 6N i A

commitment and level

BOARD OF COUNTY COMMISSIONERS
MANATEE CQUNTY, FLORIDA

S

STAN STEFPHENS
Chairman
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COMMENTS OF THE DEPARTMENT OF THE INTERIOR

United States Department of the Interior

OFFICE OF THE SECRETARY
Washington. D.C.- 20240

B seraT JUL 26 1%

Mr. David B. sanford, Jr.

Chief, Policy Review and Analysis Division
Policy Review Branch

ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, Virginia 22315-3861

Dear Mr. Sanford:

The Department of the Interior has completed its review of the
proposed Chief of Engineers report and other pertinent reports
for the Cedar Hammock (Wares Creek) Project, Manatee County,

Florida.
We have no comments on these documents and do not object to the
proposed project.

Sincerely,

(O Tl

Director, Office of vironmental
Policy and Compliance
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COMMENTS OF THE ENVIRONMENTAL PROTECTION
AGENCY

@y

w UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

e ‘,J’ REGION 4

345 COURTLAND STREET. N.E
ATLANTA, GEORGIA 30365

Policy Review Branch .
Policy Review and Analysis Division
ATTN: CECW-AR (SA)

7701 Telegraph Road

Alexandria, VA 22315-386.

Subiect: Environmental Assessment {(F3A) and Finding of No
Significant Impact /IONSI; for Cedar Hammock (Wares
Creek) East Branch Drainage Canal, Manatee County, FL

Dear Sir:

Pursuant to Section 305 of the Clean Air Act, EPA, Region 4
reviewed the original EA which dJiscussed *he various flood
control/drainage measures along the east branch of Cecdar Hammock
and Wares Creek. Recommended structural Improvemernts <o expedite
water movement <through t2is reach Include snacging/clearing,
channel realignmen:t and enlarcgement, and installation of sheet
pilings. The excavation assoclated with +his proposal will
generate approximately 100,000 cubic yards of material which will
be transported to the Manatee County landfill.

From the information 3in the Detailed Project Report and
Appendix A of the EA the noted measures should reduce flood stages
within most of the s+tudy reach for all rainfall events, with inbank
storace for at least the £ive-year storm enisode. Because we
believed that impacts to the netural envirommen: of the Manatee
River/Tampa Bay system from this and similar type n>rojects would be
more significant than depicted iIn the decument, we suggested that
the fcllowing be examined hefore the FONSI was sligned:

It appears that Wares Creek and Cedar Hammockx are essentially
urban culverts within the proiject reach and do not provide any
significant instream biological valuel(s}. This is due to non-
point pollutant loadings from develoomenti in the adiacent
floodplain. This situation resulted and has been exacerbated
as the assimilative nac? of +ke nateral flood
plain/riverire habite: was ncrementally displaced by
encroachment of this cdevelooment. while the biological
importance o©f the urban reach of this watercourse is
debatable, degraded flows eventually enter the Manatee River
and Tampa Bay which do have important regional amenities. The
incremental effects of these adverse impacts are among the
reasons why the latter has been placed in the surface water
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improvement and management program.

Construction of storm water retention basins could be used to
trap the first inch of non-point runoff and lessen some of the
perturbations associated with rain events. BHowever, the text
states that there is insufficient reasonably available/vacant
property in the sub-basin to construct effectively sized
structures. Therefore, retention areas were eliminated from
the Jacksonville District’s selected plan as impractical.

Interestingly, in the "Corps Response to Comments Section” it
was mentioned that settling basins could be used by the local
sponsor to reduce suspended solids in an effort to address the
additional sediment loadings anticipated after project
construction. Whether any of these structural measures will
be applied remains to be seen given the conclusionary
statement that suspended solids have insignificant impact on
water quality. We are concered that the EA makes these kind
of declarations throughout the document without developing
sufficient basis/discussion.

For example, the statement is made that because the proiject
area is urbanized rather than industrialized "toxins" are
probably not present in this reach of the creek. This
declaration overlooks the universe of materials prevalent in
urban areas. As further substantiation of this restricted
viewpoint, the EA observed that populations of flora and fauna
do not appear to be stressed. This observation is at variance
with previous discussions that because the watershed is
urbanized it has a stressed, depauperate resident instream
biota.

We continue to share the water quality concerns of the Florida
Department of Environmental Protection (DEP) about this
project. However, because the current pollutant problem being
experienced by Manatee River/Tampa Bay is sufficiently
serious, it is not enough just to maintain the status quo.
Rather, efforts should be made to reduce loadings. The
proposed structural flood control measures will facilitate an
increase in stream flow rates thereby decreasing delivery
times of pollutants.

Modelling was used to determine the significance of this
change on the river/bay system. while modelling results
showed only localized water quality problems around the mouth
of Wares Creek after project implementation, certain of the
model ‘s assumptions may net be precisely geared to address the
tidal wvariations and physical characteristic found in this
particular system. Hence, some concerns were raised about the
confidence which should be assigned to these results.

Moreover, since the Manatee River/Tampa Bay complex is
relatively large, the inputs from Cedar Hammock were viewed as
incidental. Nonetheless, enough inputs from a system’s
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constituent sub-elements can create a significant dilemma.
The difficulty of addressing incremental effects, especially
in a developing wate.sheu, and how individual actions will
affect the long-term health of an overall ecosystem have
proven to be very perplexing to evaluate. This is one of the
major reasons why dealing with the cumulative effects of
individual drainage projects remains a problem and could be a
reason why the issues which we raised in this regard were not
addressed by the Jacksonville District.

Since providing flood relief within the project area was
deemed to a desirable societal goal, we believe that
sufficient latitude could be found within the Section 205
Program {Flood Control Act of 1948) to provide cost effective
water quality benefits somewhat remote from the project reach,
but within the overall watershed. Hence, we continue to urge
that before this project receives final processing by your
office that efforts be made t> secure mitigation measures to
lessen non-point pollutant loadings into the bay system.

Thank you for the opportunity to comment again on this action.
If we can be of further assistance in this matter, Dr. Gerald
Miller (404-347-3555 VM 6853) will serve as initial point of
contact.

Sincerely,

RN

Heinz J, Mueller, Chief
Environmental Policy Section
Federal Activities Branch
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DEPARTMENT OF THE ARMY
U.S. Army Corps of Engineers
WASHINGTON, D.C. 20314-1000

REPLY TO
ATTENTION OF:

48
Planning Division _ 16 Ao
East-West Planning Management Branch

Mr. Heinz 7. Mueller

Chief, Environmental Policy Section
Federal Activities Branch. USEPA
345 Courtland Street. Northeast
Atlanta, Georgia 30365

Dear Mr. Mueller:

This is in response to vour letter of May 31, 1996, in which you provided the
Environmental Protection Agency’s (EPA) comments on the Proposed Chief of Engineer’s
Report and Environmental Assessment {EA) and Finding of No Sigaificant Impact (FONSI) for
Cedar Hammock (Wares Creek) East Branch Drainage Canal in Manatee County, Flonida. The
Feasibility Report and EA were recently coordinated for a 90-day State and Agency review by the
Policy Review Branch, US. Army Corps of Engineers. Your letter notes that the Corps did not
provide responses to EPA’s November 1994 comments on the Dratt EA, and repeats those
comments.

Your (1994) comments vn the Dratt EA were considered and responses were prepared,
These responses were inadvertently left out of revised Anachment C (Comments and Responses
1o the Draft A} We apologize tor this oversight. The enclosure to this letter reiterates the EPA
comments and the Corps response.  Your comments are shown in boldtace, with our response in
itatic. As noted in the enclosed responses. our analysis indicates that the proposed project
achieves flood reduction by increasing in-bank storage rather than accelerating flows downstream,
therefore, water quality parameters will not change sioniticantly trom existing conditions.
However, as the project develops, if it appears that project operation is likely to significantly
atfect warter quality, re-coordination would be nitiated under NEPA. We trust this answers any
remaining questions about the project

Sincerely.
G. Edward Dickey

Chiet. Planning Division
Directorate of Civil Works

Enclosure



COMMENTS OF THE DEPARTMENT OF HOUSING AND
URBAN DEVELOPMENT

U.S, Department of Housing and Urban Development

J“uﬁm or
Sl ) )
o Wﬂ@ % Cffice of the Area Coordinator
Hal T T for Central and West-Central Florida
E ] Suite 700, 501 East Polk Street, Taw,. pa FL 33602-3945

C

o o
Prange W Tel' 813 228-2504 Fax: 813 228-2431 TDD: 813 228-2115
internet: http://www.hud.gov/localtam/tampa.htm!

August 2, 1996

Policy Review Branch

Policy Review & Analysis Division
Attn: CECW-AR (SA) 7, Pat Luvender
7701 Telegraph Rd.

Alexandria, VA 22315-3861

Dear Ms. Luvender:
SUBJECT: Cedar Hammock (Wares Creek)

This letter will confirm that the U.S. Department of Housing & Urban Development
(HUD) Muitifamily Production Branch has reviewed the "Final Detailed Project Report and
Environmental Assessment, Section 205 Flood Control, of the Chief of Engineers”, and the
report of the district engineer on Cedar Hammock (Wares Creek), Manatee County, Florida.

Based on our review, it does not appear that this project will have any adverse effect
on HUD-related projects currently proposed or under development in the immediate area.
It appears that any effect will be positive, and result in a reduction of the 100-year flood
plain, Therefore, we pose no objection to this project.

Sincerely,
73
’ ‘»‘Lgfv‘/f:\;///mﬂﬂf
George A. Milburn Jr. s

Area Coordinator



xXx1

COMMENTS OF THE FEDERAL EMERGENCY
MANAGEMENT AGENCY

FEDERAL EMERGENCY MANAGEMENT AGENCY
REGION IV ’

1371 PEACHTREE ST, NE, SUITE 735

ATLANTA GA 30309-3108

MT-R4 August 1, 1996

Policy Review Branch

Yolicy Review and Analysis Division
ATTN: CECW-AR (SA) Ms. Pat Luvender
1Department of the Army

U.S. Aty Curps uf Engincers

7701 Telegraph Road

Alexandria VA 22315-3861

ear Ms. Pat Lavender:

‘We have thoroughly reviewed the Fioal Detailed Project Report and Eavironmental
Assessment for Cedar Hammock (Wares Creek), Manatee County, Florida. We do not have
any comments regarding this project. We appreciate the opportunity to review and comment
dn this project.

I you have any questions or need additional information, please contact me at

(#04) 8534434

Sincerely,
Wl

William R. Straw
Fnvironmental Planner

w3/404-853-4434
¢c: Rick Shivar
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Based on the information contained in the application and
the enclosed comments provided by our reviewing agencies, the
state has determined that the allocation of federal funds for the
above-referenced project is consistent with the Florida Coastal
Management Programn.

Please attach a copy of this letter and any enclosures to
your application facesheet or cover form and forward to the
federal funding agency. (If applicable, enter the State
Application Identifier (SAI) number, shown above, in box 32 of
Standard Form 424 or where appropriate on other cover form.)
This action will assure the fede: 3l agency of your compliance
with Florida's review requirements and reduce the chance of
unnecessary delays in processing your application.

If you have any questions regarding this letter, please
contact Ms. Keri Akers, Clearinghouse Coordinator, or Ms. Jasmin
Raffington, Florida Coastal Management Program, at (904) 922-
5438.

Sincerely,

Ralph Cantral, Executive Director
Florida Coastal Management Program

RC/ka
Enclosures

cc: Lynn Griffin, Department of ZInvircnmental Protection
Ernest Padgett, Manatee County
Steve Diebenaugh, Office of U.S. Senator Bob Graham



COMMENTS OF THE STATE OF FLORIDA

DEPARTMENT OF THE ARMY
OFFICE OF THE CHIEF OF ENGINEERS
WASHINGTON, D.C. 20314-1000

REPLY TO
ATTENTION OF:

CECW-PE (10-1-7a) August 23, 1996

SUBJECT: Cedar Hammock (Wares Creek), Manatee County, Florida

THE SECRETARY OF THE ARMY

1. I submit for transmission to Congress my report on flood damage reduction measures for the
Cedar Hammock and Wares Creek area of Manatee County, Florida. It is accompanied by the
report of the district and division engineers. These reports are being submitted in accordance with
Section 205 of the Flood Control Act of 1948, as amended (Public Law 80-858) which authorized
the Secretary of the Army, acting through the Chie! of Engineers. 10 allot from any appropriations
made for flood control for the construction of small projects. At the time this cost shared
feasibility study was initiated, the project cost was within the Federal limitation of section 205.

2. The reporting officers recommend a flood damage reduction plan which consists of a channel
modification project for the Cedar Hammock (Wares Creek) basin. The recommended plan of
improvement consists of clearing and snagging 4600 feet of channe! at the northern extreme of the
study area, transitioning to an improved, grass-lined, 26-foot-wide trapezoidal channel extending
for about 2000 feet. A 3000-foot-long, 40-foot-wide section of vertical sheet piling would follow
the grass lined channel. The sheet piling would be located in a section of dense residential
development. Improved grass-lined channel would resume tollowing the sheet piling for an
additional 5000 feet.

3. No environmental mitigation is required for the recommended plan. A tinding of no significant
impact statement was signed on April 13, 1995

4. The recommended plan is the national economic development plan. Based ori October 1995
price levels, a 50-year economic project life, and an interest rate of 7-5/8 percent, the project has
a first cost of $13,846,000, average annual benefits of $3,861,000, an average annual cost of
$1,179,000 (including interest during construction), and a benefit-cost ratio of 3.3.

5. Washington level review indicates that the proposed plan conforms to applicabie Federal laws
and regulatory requirements, is a complete and functionally adequate project, and is in compliance
with other relevant Federal and U.S. Army Corps of Engineers regulations. The report has been
coordinated with appropriate Federal, State, local, and public interests. All substantive issues
raised duriny the comment period have been adequately addressed.

(1)
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6. The Administration has initiated the development of a new cost sharing policy for flood
damage reduction projects. I recommend that improvements for flood damage reduction in the
Cedar Hammock and Wares Creek area of Manatee County, Florida be authorized subject to cost
sharing that is consistent with Administration policy. This recommendation is also subject to the
non-Federal sponsor agreeing to comply with applicable Federal laws and policies, including the
following requirements:

a. Provide all lands, easements, and rights-of-way, including suitable borrow and dredged
or excavated material disposal areas, and perform or assure the performance of all relocations
determined by the Government to be necessary for the construction, operation, and maintenance
of the project;

b. Provide or pay to the Government the cost of providing all retaining dikes, wasteweirs,
bulkheads, and embankments, including all monitoring features and stilling basins, that may be
required at any dredged or excavated material disposal areas required for the construction,
operation, and maintenarnce of the project;

¢. For so long as the project remains authorized, operate, maintain, repair, replace, and
rehabilitate the completed project, or functional portion of the project, at no cost to the Govern-
ment, in accordance with applicable Federal and State laws and any specific directions prescribed
by the Government;

d. Grant the Government a right to enter, at reasonable times and in a reasonable manner,
upon land which the local sponsor owns or controls for access to the project for the purpose of
inspection, and, if necessary, for the purpose of completing, operating, maintaining, repairing,
replacing, or rehabilitating the project;

e. Hold and save the Government free from all damages arising from the construction,
operation, maintenance, repair, replacement, and rehabilitation of the project and any project-
related betterments, except for damages due to the fault or negligence of the Government or the
Government's contractors,

f. Keep and maintain books, records, documents, and other evidence pertaining to costs
and expenses incurred pursuant to the project to the extent and in such detail as will properly
reflect total project costs;
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g. Perform, or cause to be performed, any investigations for hazardous substances that
are determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA), 42 U.S.C. 9601-9675, that may exist in, on, or under lands, easements or rights-of-
way necessary for the construction, operation, and maintenance of the project; except that the
non-Federal sponsor shall not perform such investigations on lands, easements, or rights-of-way
that the Government determines to be subject to the navigation servitude without prior specific
written direction by the Government;

h. Assume complete financial responsibility for all necessary cleanup and response costs
of any CERCLA regulated materials located in. on. or under lands, easements, or rights-of-way
that the Government determines necessary for the construction, operation, or maintenance of the
project;

i. To the maximum extent practicable, operate, maintain, repair, replace, and rehabilitate
the project in a manner that will not cause lability to arise under CERCLA,

j. Participate in and comply with applicable Federal floodplain management and flood
insurance programs in accordance with Section 402 of Public Law 99-662;

k. Prevent future encroachments on project lands, easements, and rights-of-way which
might interfere with the proper functioning of the project;

1. Not less than once each year, inform affected interests of the limitations of the
protection afforded by the project;

m. Publicize tloodplain information in the area concerned and provide this information to
zoning and other regulatory agencies for their use in preventing unwise future development in the
floodplain, and in adopting such regulations as may be necessary to prevent unwise future
development and to ensure compatibility with protection levels provided by the project;

n. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public Law 91-0406, as amended by Title IV of the
Surface Transportation and Uniform Relocation Assistance Act of 1987 (Public Law 100-17), and
the Uniform Regulations contained in 49 CFR Par: 24, in acquiring lands, easements, and rights-
of-way, and performing relocations for construction, operation, and maintenance of the project,
and inform all affected persons of applicable benetits, policies, and procedures in connection with
said act; and
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0. Comply with all applicable Federal and State laws and regulations, including Section
601 of the Civil Rights Act of 1964, Public Law 88352, and Deparntiment of Defense Directive
5500.11 issued pursuant thereto, as well as Army Regulation 600-7, entitled "Nondiscrimination
on the Basis of Handicap in Programs and Activities Assisted or Conducted by the Department of

the Army."

8. The recommendations contained herein reflect the information available at this time and
current departmental policies governing formulation of individual projects. They do not reflect
program and budgeting priorities inherent in the tformulation of a national civil works construction
-program nor-the perspective of higher review levels within the Executive Branch. Consequently,
the recommendations niay be modified before they are transmitted to the Congress as a proposal
for authorization and/or implementation funding. Howeyer, prior to transmittal to Congress, the
sponsor, the Manatee County Government, Manatee CountyNFlorida; interested local and Federal
agencies; and other parties will be advised of any modifications\and will'be afforded an

opportunity to comment further
.~

PAT M. STEVENS IV
Major General, USA
Acting Chief of Engineers
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REPORT OF THE DISTRICT ENGINEER
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CEDAR HAMMOCK (WARES CREEK)
MANATEE COUNTY, FLORIDA

SECTION 265
DETAILED PROJECT REPORT AND
ENVIRONMENTAL ASSESSMENT

SYLLABUS

The purpose of this study is to determine the feasibility of reducing flood
damages and related problems within the East Branch of the Cedar Hammock (Wares
Creek) basin in Manatee County, Florida. This study was conducted at the request
of the Department of Public Works for Manatee County, Florida. The report was
prepared under the authority provided in Section 205 of the 1948 Flood Control Act,
as amended. The U.S. Army Comps of Engineers has primary responsibility for
conducting the study and preparing this report.

During this study, the most feasible, implementable plan within “the funding
limits established under Section 205 will be determined. Each potential solution will
determine the public support and recommend an appropriate course of action. The
plans will be consistent with the Federal guidelines established under Section 205
authority and other applicable statutes, as well as, locally acceptable.

Manatee County is in west central Florida along the Gulf of Mexico. The
investigation focused on the East Branch of the Cedar Hammock Drainage Canal,
which flows northerly through Manatee County and into the City of Bradenton, where
the name changes to Wares Creek, to its outlet at the Manatee River. The drainage
area of the East Branch encompasses 6.23 square miles of highly urbanized area.
Heavy rains in September 1988 and June 1992 caused extensive flooding to the area
and impacted many residential structures. Average annual damages for the existing
land use pattern in the study area are estimated to be $6,725,000.

To address these problems, several plans were developed and evaluated to
determine their effectiveness in reducing flood damages and their overall economic,
environmental, social, and other impacts. Asaresult of the investigations conducted,
a plan was developed which provides for the construction of channel improvements
on a 15,500-foot-long section of the East Branch of Cedar Hammock and Wares Creek,
The plan reduces flooding in the study area by emlarging the channel section,
therefore, lowering potential flood levels. The plan investigated provides a 10-year
flood protection and has a favorable benefit-cost ratio. Pertinent economic data for
the recommended plan based on 1994 price levels and an interest rate of 8 percent are
as follows:

Estimated First Costs

Federal $ 4,656,300
Non-Federal $ 9,189,400
Total $ 13,845,700
Average Annual Costs $ 1,232,300
Average Annual Benefits $ 3,860,700
Benefit-to-Cost  Ratio 3.1:1

Based on an analysis of overall economic, environmental, and social impacts, the
above plan was found to be in the Federal interest and justified for implementation.
Therefore, the plan is recommended for approval for Federal construction.
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INTRODUCTION

This report represents the results of investigations into flooding and related
problems for the Cedar Hammock (Wares Creek) area in Manatee County, Florida.
The report was prepared in response to a request by Manatee County, Florida and the
city of Bradenton, Florida, for assistance in reducing flooding in the Cedar Hammock
(Wares Creek) area.

AUTHORITY

This report was prepared under the authority of Section 205 of the Flood
Control Act of 1948, as amended, (Public Law 80-858) which states:

"The Secretary of the Army is hereby authorized to allot from any
appropriations heretofore or hereafter made for flood control, not to exceed
$40,000,000 for any fiscal year, for the construction of small projects for flood
control and related purposes not specifically authorized by Congress, which come
within the provisions of Section 1 of the Flood Control Act of June 22, 1536,
when in the opinion of the Chief of Engineers such work is advisable. The
amount allotted under this Section for a project shall be sufficient to complete
Federal participation in the project. Not more than $5,000,000 shall be allotted
for a project at any single locality. The provisions of local cooperation specified
in Section 3 of the Flood Control Act of June 22, 1936 as amended, shall apply.
The work shall be complete in itself and not commit the United States to any .
additional improvements to insure its successful operation, except as may result
from the normal procedure applying to projects authorized after submission of
preliminary examination and survey reports.”

By letter dated July 21, 1987, Manatee County made formal application for a
study of the Cedar Hammock Drainage Canal under the authority cited above. This
request was combined with a previous request, dated January 11, 1984, by the city of
Bradenton for a study of flooding problems along Wares Creek. An Initial Appraisal
Report for Wares Creek was completed in July 1984 and a Reconnaissance report for
the combined areas of Cedar Hammock and Wares Creek was completed in March
1990. Both reports recommended further investigations of the area.

PURPOSE AND SCOPE

The overall purpose of this study is to investigate flooding and related
problems, determine if feasible means for reducing these problems exist, and
recommend the most appropriate course of action within the funding limits
established under Section 205. The plans will be consistent with the Federal
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guidelines established under Section 205 authority and other applicable statutes, as
well as being locally acceptable.

Manatee County identified almost all of the principal drainage channels in the
urban areas of the southwest portion of Manatee County as inadequate to carry runoff
from the 25-year-frequency rainfall without extensive local flooding. Many are
inadequate to convey runoff from a 5-year-frequency rainfall without overflowing their
banks. Because of the inherent limitations of the Section 205 program, studies were
generally confined to the East Branch of the Cedar Hammock Drainage Canal
(hereafter referred to as Cedar Hammock) within Manatee County and the city of
Bradenton. Though limited, the investigations were of sufficient detail to identify
those problems being experienced, determine probable future changes, identify and
evaluate possible plans for addressing these problems, develop detailed plans for
possible implementation, and recommend a course of action as appropriate.

PROCESS

Continuing Authority studies follow a staged process which include the four
functional planning tasks of problem identification, formulation of alternatives, impact
assessment, and evaluation. These tasks are conducted in three phases: an initial
appraisal, a reconnaissance phase and a feasibility phase. The initial appraisal and
reconnaissance phase are conducted at full Federal expense, while the cost of the
feasibility phase is shared equally between the Federal government and a non-Federal
sponsor, in this case, Manatee County.

Initial Appraisal

Section 205 provides authority to the Chief of Engineers to construct small
flood control projects provided that such work is economically justified,
environmentally sound and meets certain conditions and limitations. Flooding
problems associated with natural streams or modified natural waterways may be
addressed under the Continuing Authorities Program downstream from the point
where the flood discharge is greater than 800 cubic feet per second for the one in ten
year storm. Drainage areas of less than 1.5 square miles are assumed to lack
adequate discharge to meet the above criteria.

An initial appraisal is conducted to ensure that a proposed study meets those
criteria. In addition, the Initial Appraisal is designed to quickly identify the problems
and needs related to flooding in the study area, investigate potential solutions to those
problems identified, and determine if further studies are warranted.

An Initial Appraisal Report for the Wares Creek basin was initiated in January
1984, and completed in July 1984, upon request of the city of Bradenton. It was
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determined that Wares Creek did meet the necessary preliminary requirements, and
therefore qualified for further detailed study under the Section-205 program. The
investigation identified possible solutions to the flooding problems and concluded that
further study was warranted.

Reconnaissance Phase
The objectives of the reconnaissance phase were to:
1) describe the identified flood control problems and needs of the area;

2) determine whether there is Federal interest in participating in a solution to
the identified problem(s);

3) estimate costs and benefits of viable alternatives; and

4) identify at least one possible solution suitable for U.S. Army Corps of
Engineers implementation.

The reconnaissance investigation for Wares Creek was initiated in November
1984. The study for Wares Creek was suspended in 1986 due to U.S. Army Corps of
Engineers personnel placed on emergency duty after severe flooding occurred in
October 1985 in Puerto Rico. The reconnaissance study was re-initiated in 1987 and
was to be completed in February 1987. In the meantime, another request for a
SectwnzosstudyfortheCedarHammoekdrmagebmhadbeenreeewedbythe
Jacksonville District, U.S. Army Corps of Engineers. This request came from the
Public Works Department of Manatee County. The Cedar Hammock Drainage Canal
has three outlets, one of which is Wares Creek. Dependant upon the outcome of the
Cedar Hammock study, if any flood control work was to be undertaken, the hydrology
of Wares Creek would probably be affected. Therefore, it was decided that the two
studies should be combined.

The reconnaissance report for the combined study areas of Cedar Hammock and
Wares Creek, completed in March 1990, contains a summary of investigations, results,
conclusions, and a recommendation that a detailed feasibility phase study be
undertaken. The proposed solutions to the flooding problems are described later in
this report.

Feasibility Phase

If the reconnaissance phase identifies and recommends an alternative which has
Federal interest and local sponsor support, the study proceeds with the feasibility
phase. The objectives of the feasibility phase are to:
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1) identify and recommend the optimum flood contro! project for the study area
from a Federal and non-Federal perspective, in accordance with the procedures
applicable to specifically authorized studies;

2) evaluate the specific engineering, environmental, and economic effects of the
preferred solution; and

3) develop project design as a basis for preparing plans and specifications. The
product of the feasibility phase is a Detailed Project Report (DPR), including the
appropriate environmental documentation.

A Feasibility Cost Sharing Agreement (FCSA) was executed between the U.S.
Army Corps of Engineers, Jacksonville District, and Manatee County, Florida, for the
Cedar Hammock (Wares Creek) Feasibility Study on December 17, 1990. The study
funds were received and the feasibility phase was initiated in April 1991.

A review of previous reports, interviews with local officials and persenal
observations were made by study team members during field reconnaissance. The
study process concentrated on the formulation and development of detailed plans
appropriate to the defined problem, assessment of their impacts, and included
hydrology, hydraulic and geotechnical investigations; socio-economic analysis;
biological/ecological studies; and recreational and cultural resource evaluations. These
analyses and evaluations are discussed in this draft DPR.

After the draft DPR is reviewed by the staff of the South Atlantic Division
(SAD), U.S. Army Corps of Engineers, and then reviewed by state and other Federal
agencies, the subsequent steps involved with plan implementation are summarized
below:

a. Review and approval of the final DPR by the Commander of SAD and the
Washington Level Review Center.

b. Allocation of funds by Headquarters, U.8. Army Corps of Engineers
(HQUSACE) for preparation of plans and specifications.

¢. Approval of the project for construction by the Office of the Assistant
Secretary of the Army for Civil Works.
THE REPORT

Results of the study are summarized in this main report and detailed in the
technical appendices. The main report is a presentation of the overall study, including
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identification of the study area and its problems and needs, assessment and evaluation
of those plans, and selection of the recommended plan.

The appendices are a compendium of detailed information regarding the
technical analyses including engineering and economic studies.

Appendix A - Hydrology and Hydraulic Analyses
Appendix B - Real Estate Plan

Appendix C - Geotechnical Investigations

Appendix D - Design and Cost Estimate

Appendix E - Economic Analysis and Benefit Evaluation
Appendix F - Water Quality Modeling

Appendix G - Coordination

Appendix H - Local Cooperation and Financial Agreement
Appendix I - Acronyms Used in this Report

Included with the Main Report is the Environmental Assessment (EA), the
Coordination Act Report prepared by the U.S. Fish and Wildlife Service (FWS) and a
Section 404(b)(1) Evaluation prepared for this project.

OTHER STUDIES AND PROJECTS IN THE AREA
Prior Studies and Reports

The following is a list of studies which have already been conducted for sites
near the study area. These studies contained valuable information used in
preparation of this report. A brief description of the purpose of each report and a
summary of their contents is provided in this section. Detailed recommendations
made in these reports are contained in the PLAN FORMULATION chapter.

a. Flood Insurance Study, City of Bradenton, Florida, Manat unty,
prepared by the Federal Emergency Management Agency (FEMA), Federal Insurance
Administration, December 1, 1980. This study was prepared to investigate the
existence and severity of flood hazards in the city of Bradenton and to aid in the
administration of the National Flood Insurance Act of 1968 and the Fiood Disaster
Protection Act of 1973.

b. Flood Insurance Study, Manatee County, Florida, Unincorporated Areas,
prepared by FEMA, dated September 15, 1983. This study was prepared for use by

Manatee County to update existing floodplain regulations as part of the regular
program of flood insurance by FEMA.
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c. Initial Appraisal Report for Wares Creek, Bradenton, Florida, dated July
1984, prepared by the Jacksonville District, U.S. Army Corps of Engineers. This
report identified flooding problems within the Wares Creek basin and recommended
potential measures for flood damage reduction. The proposed improvements included
excavation of the channel to establish a uniform bottom grade and side slopes to
improve the hydraulic efficiency of the channel, implementation of erosion control
micasures (i.e. rip rap), construction of velocity control structures (sheet pile weirs),
and replacement of undersized bridges.

d. Master Stormwater Drainage Plan, Area A, Manatee County Government,
dated November 1984, prepared by Briley, Wild & Associates, Inc. This report details
a master stormwater drainage plan for southwest Manatee County. Hydrologic and
hydraulic analyses were performed for each basin and their principal conveyance
channels, and the most cost-effective stormwater management plan was
recommended. The recommendations for the East Branch Cedar Hammock Drainage
Canal included: 1) enlargement of an existing lake to use as a detention basin; 2)
construction of a new channel outlet at the detention basin’s north end to redirect
flow to an existing drainage ditch which flows northeasterly to the main East Branch
channel; and 3) construction of a trapezoidal-shaped concrete-lined channel
improvement in a portion of the channel in the city of Bradenton.

e. Master Stormwater Drainage Plan, Area B, Manatee County Government,
dated April 1986, prepared by Briley, Wild & Associates, Inc. This report details a
master stormwater dr :nage plan for drainage basins in northwest Manatee County,
the Wares Creek basiu in the city of Bradenton and areas just east. Hydrologic and
hydraulic analyses were performed for each basin and their principal conveyance
channels, and the most cost-effective stormwater management plan was
recommended. This report examined the Wares Creek basin within the city limits as
Plan A had included the portion in unincorporated Manatee County. Thke
recommendations for Wares Creek included: 1) channel improvements increasing the
width and depth of the channel; 2) replacement of nine existing bridges; and
3) construction of desiltation basins at the channel outlet.

f. Cedar Hammock (Wares Creek) Reconnaissance Report, dated March 1990,
prepared by the Jacksonville District, U.S. Army Corps of Engineers. This report
identified flooding problems within Wares Creek and the East Branch of the Cedar
Hammock Drainage Canal basins. The proposed improvements recommended in the
Tnitial Appraisal Report and Master Stormwater Drainage Plans were examined
further and channel modifications and enlargement of an existing detention basin
were recommended in the Reconnaissance Report for flood damage reduction. The
report concluded that it is economically feasible to implement a flood control project
in the study area and recommended that a detailed feasibility phase study be
undertaken to develop a plan for flood reduction in the Cedar Hammock (Wares
Creek) drainage basin. The two proposed plans included:
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Plan A - 1) channel improvements to include widening the stream with an
earthen trapezoidal channel section for part of the channel; 2) construction of a sheet
pile wall section for part of the channel; 3) enlargement of an existing detention
basin; and 4) construction of a new channel outlet at the detention basin’s north end
to redirect flow to an existing drainage ditch which flows northeasterly to the main
East Branch channel.

Plan B - 1) channel improvements to include widening the stream with an
earthen trapezoidal channel section; 2) enlargement of an existing detention basin;
and 3) construction of a new channel outlet at the detention basin’s north end to
redirect flow to an existing drainage ditch which flows northeasterly to the main East
Branch channel.

g. The City of Bradenton Comprehensive Plan, prepared by the city of
Bradenton, adopted July 26, 1989, by the City Council of Bradenton, Florida, and

amended by Ordinance 2457 on April 10, 1991. The Plan is designed to be a useful
growth management and decision-making tool in areas such as: future land use,
public facility expansion and improvement, transportation, natural resources, solid
waste, water and wastewater management, and parks and recreation development.
Some of the recommendations for the study area include: the pursuance of grant
funding for the dredging of Wares Creek, strict enforcement of the flood ordinance for
all development within the Wares Creek flood zone, regulation of stormwater runoff
from new development, preservation of natural, vegetated shorelines, reduction of
pollutant loads reaching waterways from urban stormwater, protection and
enhancement of wildlife habitat and vegetation, preservation of wetlands, prevention
of flood damage and improvement of surface water quality.

Existing Water Resources Projects

There are currently no Federal water resource projects in the study area and
there are no other Federal water resource projects planned for the immediate study
area.

STUDY PARTICIPANTS AND COORDINATION

The Jacksonville District, U.S. Army Corps of Engineers, had primary
responsibility for coordinating, planning, and organizing this study to produce the
report. The Corps also maintained close alliance with the local sponsor, Manatee
County, throughout the planning process. When applicable, the Corps also
coordinated with the city of Bradenton.
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EXISTING CONDITIONS

The following chapter contains a description of the existing conditions and the
most probable future conditions without a flood control project for the drainage basin.

GENERAL DESCRIPTION

The study area is the Cedar Hammock (Wares Creek) Drainage Canal located
in Bradenton and unincorporated Manatee County on the southwest coast of
peninsular Florida as shown on Figure 1. Manatee County occupies approximately 785
square miles; bordered on the north by Hillsborough and Pinellas Counties, on the
east by Hardee and De Soto counties, on the south by Sarasota County and on the
west by the Gulf of Mexico. Bradenton, located in western Manatee County, is the
county seat and largest city.

Bradenton is a rapidly growing community of approximately 40,000 people and
is located on the southern bank of the Manatee River, south of Tampa Bay on
Florida’s Guif Coast. Bradenton encompasses approximately 13 square miles and
represents 21 percent of the County’s population. The present city boundaries extend
from Perico Island in Palma Sola Bay on the west to about one mile beyond the
Braden River on the east, and by the Manatee River on the north. A chain of low
islands (Anna Maria Key and part of Longboat Key) form a barrier to the mainland.
The southern boundary is highly irregular. Much of the land surrounding the City
is urbanized, though unincorporated. ’

WATERSHED CHARACTERISTICS

The Cedar Hammock watershed, as shown in Figure 2, is made up of three
interconnected branches; 1) the East Branch which drains in a northerly direction
through unincorporated Manatee County and into the city of Bradenton (where the
name changes to Wares Creek) and into Manatee River, which empties into the lower
end of Tampa Bay; 2) the West Branch, which drains southerly towards Sarasota Bay
from Cortez Road (44th Avenue West) and westerly into Palma Sola Bay from north
of Cortez Road; and 3) the South Branch, also known as Bayshore Canal, which
drains southerly into Sarasota Bay. The confluence of the three branches is located
near 20th Street West and Oneco Road (53rd Avenue West).

The limits of the three basins are set by the high points (ridge lines) in the
bottom of the interconnected canal system. For instance, a northeasterly flow via the
West Branch of the Canal to Palma Sola Bay is essentially prevented by a high point
in the bottom of the West Branch at Cortez Road. However, if a major rainfall
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occurred on only one of the basins, runoff from this single basin could conceivably flow
out of all of the three outlet canals.

The primary focus of this investigation is centered on the East Branch of the
Cedar Hammock. The East Branch (Wares Creek) basin covers a 6.23 square mile
area. The Wares Creek portion extends upstream from the Manatee River to 26th
Avenue West. The Cedar Hammock portion extends from the 26th Avenue West
bridge upstream to the confluence of the three branches.

Wares Creek

Wares Creek is the major outlet for discharge from the basin. The confluence
of the creek with the Manatee River is estimated to be approxirately 200 feet north
of Manatee Avenue at the point where the surface and subsurface movements of
waters over the normal tidal range appear to be wholly determined by the stage of
the river. The mean tide level for the Manatee River at Bradenton is 1.2 feet NGVD!
with a diurnal range of 2.3 feet.

Wares Creek is a high-banked meandering stream that drains the central
portion of the city of Bradenton. The improved natural watercourse extends
approximately 8,000 feet from the confluence with Manatee River to the city limits
of Bradenton, near 26th Avenue West. The channel width in the Wares Creek reach
ranges from about 290 feet near the Manatee Avenue bridge to 30 to 40 feet at the
city limits near 26th Avenue West. Channel depth over the same distance varies from
5 to 10 feet.

Cedar Hammock

The East Branch of the Cedar Hammock is essentially a man-made, trapezoidal
shaped channel with two principal tributaries; a west branch and east branch
tributary as shown in Figure 3. The west branch tributary collects runoff from the
western part of the basin and conveys it southeasterly to the main drainage channel.
Runoff from the western portion of the basin makes an approximate 360 degree
movement via this west branch and main channel before exiting into Wares Creek.
The east branch tributary coliects runoff from the southeastern portion of the east
branch basin and conveys it northwesterly to the main drainage channel. Near the
intersection of Cortez Road and U.S. Highway 41, the Cedar Hammock runs
underneath the Cortez Plaza shopping center through a double box culvert.

! All elevations in this report refer to the National Geodetic Vertical Datum of 1929 (NGVD) unless otherwise
noted.
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FIGURE 2
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PHYSIOGRAPHY

Manatee County has gently sloping terrain with relatively flat floodplains. The
elevations in Manatee County are varied. The elevations range from sea level along
the Gulf Coast to 150 feet in the northeastern end of the county. Also, shallow ponds
are intermittently placed throughout the county.

The physical characteristics of the contributory area to the East Branch of
Cedar Hammock are quite variable. The western half of the basin which contains the
main channel and to its western tributary is quite flat, essentially at an elevation of
20 feet. However, the eastern one-half of the basin is quite steep and slopes in a
westerly direction from approximately elevation 40 feet at its eastern boundary to
elevation 20 feet at the basin center line; a distance of approximately 1,500 feet, or
a slope of over one percent. Elevations of the nearly level to gradually sloping terrain
range from near sea level at the mouth of Wares Creek to approximately 35 feet in
the southeastern portion of the basin.

GEOLOGY AND SOILS

Soils are sandy and underlain with limestone and the area is considered a very
low to no recharge area. Approximately 90 percent of the soil in Manatee County
consists of level, somewhat poorly drained sandy soils with organic pan.

CLIMATE

The study area is located in the subtropical climatic zone, which is
characterized by mild, dry winters and warm, wet summers. Freezing temperatures
are seldom experienced. In the city of Bradenton, the average annual temperature
is 72 degrees Fahrenheit and average annual precipitation is approximately 54 inches.
Sixty-two percent of the total rainfall occurs during the summer months of June
through September. The hurricane risk for the study area is the greatest in June and
October, although technically the hurricane season is defined from June 1 through
November 30.

NATURAL FORCES

Manatee County is subjected to hurricanes and heavy rainfalls from tropical
storms. The two forces coupled together cause extreme flooding in the study area.
Manatee County is located on the Gulf Coast and is subjected to tidal surges caused
by storms and hurricanes. The wave actions and the winds cause flooding in the low
islands and erosion of the coastal areas.
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DEVELOPMENT AND ECONOMY

The State of Florida began a period of rapid population growth af  World War
I1. Florida’s population increased from 2.8 million to 12.9 million betwven 1950 and
1990 as shown in Table 1. This growth is-attributable primarily to the in-migration
of people attracted by the coastal location and subtropical climate. Also during this
period, Florida’s share of the total United-States population increased steadily from
1.8 percent in 1950 - . nearly 5.2 percent in 1990. Florida’s population is projected to
represent over 6% of the nation’s population by the year 2035.

TABLE 1

POPULATION IN FLORIDA
{in thousands]

Percent Percent of

Year Florida Change U.S. Total
1950 2,771.3 - 1.8
1960 4,951.6 78.7 2.7
1970 6,79 4 37.2 33
1980 9,74%.0 43.5 4.3
1985 11,2879 158 49
. 1990 12,937.9 14.6 52

Source; U.S. Bureau of Census

Over one-quarter of the residents have moved to Florida since 1975. The
greatest percentage jump in population - -me in the 1920’s when 4,261 new residents
raised the population 86%, from 4,944 .. 9,205. The greatest number of people to
come to Bradenton during any one decade was 13,609 in the 1980’s.

Close proximity to water has always been one of the County’s greatest assets.
There are approximately 150 miles of land fronting water in the County, including
more than fourteen miles of Gulf-front beaches. Other natural advantages include a
superb climate, an abundance of land, and soil suitable for agriculture. These factors
have allowed Manatee County to maintain a steady economic growth rate through the
years. Table 2 shows the historical and projected population of Manatee County.
Twenty-one percent of the County’s population resides in the city of Bradenton. The
historical and projected population of Bradenton is shown in Table 3. The city of
Bradenton had a rapid population growth between 1980 and 1990. The population
was 30,170 in 1980 and 43,779 in 1990 which represents a 45.1% increase. The
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County experienced a growth rate of 42.6 percent over the same time period,
increasing from 148,442 to 211,707. :

TABLE 2
HISTORICAL AND PROJECTED POPULATION
MANATEE COUNTY
Year Population
1960 69,200
1970 97,115
1980 148,442
1990 211,707
1995* 217,902
2000* 235,823
2005* 251,407
2015* 283,971
2035* 333,221
*Projected
TABLE 3
HISTORICAL AND PROJECTED POPULATION
CITY OF BRADENTON

Year Population
1960 19,380
1970 21,040
1980 30,170
1990 43,779
1995* 44,200
2000* 46,900
2010* 52,100
*Projected

The newest settlers of Manatee County are persons 65 or older who find
Manatee County a desirable place to relocate. The 1990 census count revealed
approximately 28.2 percent of the County’s population to be 65 or older; approximately
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20.4 percent of the County’s population was 45 to 64 years old. Projections indicate
that the 65 or older and 45 to 64 years of age are expected to increase to 28.4 percent
and 23.8 percent, respectively, in 2000.

These new residents made an impact on the type and pattern of housing,

recreation facilities and social services. Many of the developments planned for the

- next decade are geared towards the retirement community. If-is expected that the
retirees will continue to be a large market in the coming years.

Employment

The Southwest Region of Florida has diverse employment opportunities which
range from manufacturing to tourism. This region is transitioning from being
dependent on agriculture and mining to centering attention on tourism and retirees.
The agricultural industry's distribution is projected to decrease from 5.7% in 1970 to
3.8% in 2035. However, the agricultural industry is predicted to remain as a mainstay
for Manatee County because the soil is conducive to agricultural development. The
southwest region has shown a steady increase in the wholesale and services sector.
The service industry will remain the largest source of employment for the County in
the future.

Housing

Mobile home developments were and still are very prevalent in Manatee
County, providing housing primarily for retired individuals. Most mobile home
developments include their own recreational facilities, making those developments
self-contained communities within the larger community of Manatee County.
Condominium apartment complexes are also popular choices of retirees. However,
those developments generally include a more diverse mix of residents in terms of age
composition.

In 1980, 53 percent of the housing units in Manatee County were single-family
units, 25 percent were multi-family, and 22 percent mobile home units. The historical
trend has been a decline in the percentage of single-family type housing units, as
multi-family units have taken a larger share of the total. Buiiding permit activity in
the 1980’s indicated a continuing pattern of significant multi-family housing
construction in Manatee County. The city of Bradenton had a 46 percent increase in
housing units between 1980 and 1990. Bradenton also shifted towards multi-family
units. The proportion of multi-family units increased from 25 to 40 percent of the
total and single-family dropped from 68 to 54 percent.
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EXISTING LAND USE CONDITIONS

The predominant land use in the study area is residential; single-family
housing, muiti-family housing, condominiums and manufactured housing (mobile
homes). Other land use includes retail trade, commerecial, manufacturing, recreational
and institutional. The highly impervious commercial areas are responsible for
contributing alarge quantity of runoff into the system. Most commercial development
is concentrated along U.S. Highways 41 and 301. Agricultural areas front the basin
along the west, south and east boundaries.

CULTURAL RESOURCES

Initial coordination with the Florida Division of Historical Resources indicated
that no known archeological or historic properties were recorded in the project area.
In letters dated January 19, 1989, and March 28, 1989, the Florida State Historic
Preservation Officer recommended that a cultural resources survey be completed to
locate and assess the significance of historic properties that could be affected by the
proposed project.

A cultural resources survey was conducted by historic preservation staff of the
U.S. Army Corps of Engineers on 9-10 March 1992. The survey included archival
research and a surface and subsurface inspection of the project area, including
alternatives that would affect bridges and residences. At the Manatee County
Historical Library, investigators examined ca. 1851 military maps of the project area,
1915 Sanborn Insurance Maps, and a series of aerial photos from 1940, 1951, and 1969.
During the inspection of the project area investigators examined potentially significant
historic features that were identified from the maps and aerial photos, examined
exposed ground surfaces and excavated judgmentally-placed shovel tests searching for
intact archeological deposits.

Three bridges crossing Wares Creek at 7th, 9th, and 12th Avenues West (see
Photos 1 and 2) and several residential structures north of 30th Avenue West may be
historically significant and eligible for inclusion on the National Register of Historic
Places. No potentially significant architectural features were identified south of 30th
Avenue West, and no significant archeological sites were located within any part of the
project area. The three bridges at 7th, Sth, and 12th Avenues and the residential
structures north of 30th Avenue West will not be affected by the proposed action.

Based on the results of the survey, the US. Army Corps of Engineers
determined that this proposed project would have no effect on properties listed on or
eligible for listing on the National Register of Historic Places. In a letter from the
Florida State Historic Preservation Officer (SHPQ) dated October 10, 1991, and in
subsequent telephone conversations in April 1992, SHPO concurred with this
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determination. If, during construction, it is determined that previously undiscovered
historic properties will be adversely affected by the project, a mitigation plan will be
developed, in consultation with the SHPO, and completed.

Photo 1.
Seventh
Avenue
Bridge

Photo 2.
Ninth
Avenue
Bridge
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BIOLOGICAL RESOURCES

Birds are the most notable wildlife resource in the study area. All common
species of waders probably visit the stream; white ibis and little blue heron were
observed feeding along the stream during biologists’ site vigits. The State Species of
Special Concernr+(SSC) tricolored heron and snowy and reddish egrets, may
sporadically visit the-stream and feed on its fish and invertebrate fauna, but no
adequate reproductive habitat occurs within the study reach, due to the dense urban
surroundings and the inevitable presence of feral and domestic animal predators. A
shoal just south. of the Manatee Avenue bridge supports a young mixed stand of black
and white mangroves. These shrubby trees were frozen to ground level in December,
1989, but have recovered by vigorous sprouting in subsequent years. This small island
is a significant refuge and possibly a night roost for wading birds, including tricolored,
great and little blue herons. Its isolation in the middle of the stream makes it
inaccessible to some urban predators, most notably domestic cats, while the waders
find abundant food resources in the small fish and invertebrates that inhabit the
stream.

Except in the estuarine reach (downstream of the 9th Avenue bridge), the
stream is too shallow and narrow, and its water levels fluctuate too abruptly in
response to rainfall-generated runoff, to support a great diversity of aquatic life. The
Planning Aid Report (PAR) prepared by FWS lists mosquito fish, soft shelled turtles
and other turtles as dominant faunal elements. Other freshwater fauna include diving
beetles, insect larvae and small snails. The estuary supports small or juvenile
individuals of mullet, needlefish, sand perch, sheepshead and killifish, and may
provide some limited developmental habitat for juveniles of other estuarine fish. The
fish fauna is essentially washed out of the watershed into the Manatee River during
major flood events, re-establishing itself during intervening normal flow perieds. The
shoreline in the estuarine discharge areas is developed and bulkheaded, which greatly
lowers the wading bird and other wildlife usage of the area. Dredge and fill activities
have occurred in the estuarine area destroying the original mangrove shorelines.

The only wetlands in the study area are those provided by the artificially
created drainage system. Some portions of the channel are overgrown with bushes,
vines, and trees, but very few areas of viable littoral zone and wetland vegetation
remain. The character of Wares Creek has been significantly altered as a result of
extensive and continued urbanization of the basin. These alterations in the natural
waterway have drastically limited the biotic habitat and water quality within the
channel.

Threatened or Endangered Species

In response to early scoping for environmental issues, the State of Florida
Game and Freshwater Fish Commission (FGFWFC) and Department of Natural
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Resources (DNR, now part of DEP) identified the following Endangered (E),
Threatened (T) or State Species of Special Concern (SSC) as potentially present in the
project area: West Indian Manatee (E), wood stork (E), bald eagle (T}, southeastern
American kestrel (T), eastern indigo snake (T), Sherman’s fox squirrel (SSC),-
American oystercatcher (SSC), snowy egret (8SC), tricolored heron (SSC), reddish
egret (SSC), brown pelican (SSC), gopher tortoise (SSC), American alligator (SSC) and
common snook (SSC).

Field visits and studies performed during the feasibility phase by the FWS
under the Fish and Wildlife Coordination Act (Coordination Act Report) did not find
habitat suitable for most of these species in the study reach. Manatee habitat does
exist at the mouth of Wares creek with the Manatee River, where deeper water is
available; however, the study reach is too shallow to provide habitat for manstee,
mature snook, or mature alligators.

In addition to the above species, the FWS and FGFWFC identified the Florida
Scrub Jay (E) as potentially present in the undeveloped brush surrounding the
proposed upstream detention area along the west tributary to the East Branch of the
Cedar Hammock. However, during the feasibility study, it was decided to eliminate
the enlargement of the existing detention area as it would not provide flood reduction
benefits or water quality enhancement.

V"_ater Quality

Stream velocities in the Cedar Hammock (Wares Creek) are generally moderate
with the highest velocities found under the undersized bridges. Velocities in the
vicinity of the mouth are quite low. Sediment movement in the creek is controlled
by the moderate velocities between the bridges and movement out of the creek is
controlled by the low velocities in the vicinity of the mouth,

Hazardous and Toxic Wastes

A preliminary assessment was conducted in March 1994 to address the
existence or potential for occurrence of HTW contamination on lands, including
structures and submerged lands, in the Cedar Hammock (Wares Creek) study area.
The assessment included a project review, site literature/document review, and site
reconnaissance. The following potential indicators were locked for: landfills, dumps,
disposal areas; burning or burned areas; aboveground or underground tanks; vats,
lagoons, ponds or basin sludge pits; excavations (pits, quarries or borrow areas);
containers of unidentified substances; spills, seepage, slicks; odors; dead or stressed
vegetation (brown, spotted curled or withered leaves); water treatment plants; wells,
ditches, trenches, depressions; transport areas (i.e., boat yards, harbors, rail yards,
airports, truck terminals); or abandoned buildings. The preliminary assessment report
found no indicators of toxic or radiologic waste.
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Air Quality and Noise

In general, air quality in the Bradenton area and the rest of Manatee County
is good. There are no non-attainment areas within the County. The largest industrial
emitters in the County are a large power plant, a phosphate mining operation and a
citrus processing plant, all located in the eastern part of the County at a considerable
distance from the study reach..

AESTHETIC RESOURCES

Consideration of aesthetic resources within the praject study area is required
by the National Environmental Policy Act of 1969 (NEPA), as amended and
Engineering Regulation ER 1105-2-100. Aesthetic resources are defined as “those
natural and cultural features of the environment that elicit a pleasurable response”
in the observer, most notably from the predominantly visual sense. Consequently,
"aesthetic resources are commonly referred to as visual resources, ... features which
can potentially be seen."

The existing aesthetic resources within the project study area are considered
to contribute important visual relief to the immediate surroundings and neighborhood
character throughout the proposed project. Visual aesthetics of the area surrounding
the stream are typical of older single-family residential and small-scale commercial
neighborhoods, with rather closely spaced houses, mature landscape trees, many small
residential neighborhoods and relatively large expanses of concrete and asphalt in
relation to green spaces. .

Community aesthetics are greatly urbanized throughout the area with the
general exception being the banks of Wares Creek. Somewhat "natural” creek settings
are immediately visible from bridges which cross the creek at Sth, 12th, and 14th
Avenues West. The creek is almost completely covered by mature tree canopies from
14th to 21st Avenue West which provides a relaxing and cooling experience. From
21st to 23rd Avenues West, the project study area possesses aesthetic value because
of the mature native trees on maintained grassed banks. These trees provide the
dense residential development with a visual and auditory screen, color, and cooling
relief from the otherwise flat, hot urbanized area. Upstream of the fire station bridge
a row of mature shade trees screen a residential development from U.S. Highway 41.
Channel areas to the south possess spotted mature tree areas with lower aesthetic
value due to washed out banks, unmowed wild native perennial grasses, crossbracing,
and dense commercial development along U.S. Highway 301.
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FUTURE "WITHOUT PROJECT" CONDITIONS

Future "without project” conditions are those projected to occur in the absence
of Federal action. '

The Future Land Use Plan for Manatee County was adopted in 1989. Under
the 20-year plan, there is no proposed significant change in land use classification -
anticipated in the study area. The Land Use Plan identifies the areas currently
occupied by manufactured housing as Residential Class 9. This classification allows
for the replacement of old manufactured housing units within the same area, with the
maximum of nine manufactured housing units per acre. Oldresidential structures are

to be replaced with new residential structures of similar type under current
County Codes and Standards. This classification can include small retail outlets, short
term agriculture, limited recreational structures and water related activities. There
are no plans to phase out manufactured housing parks.

Future land use is expected to remain generally as it exists at present. With
the area totally developed, and no changes anticipated in future land use, runoff
associated from flooding can be expected to remain too large for the existing channel
to handle. Therefore, if no flood control project is implemented, the possibility for
recurring damages increases. Continued erosion of the non-bulkheaded portions of
the existing channel is expected. Due to the swiftly moving water and
unpredictability that accompanies flood events, there is also the danger of possible loss
of life.
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PROBLEM IDENTIFICATION

The following chapter discusses the problems and needs of the study area as
they relate to flood control.

PROBLEMS, NEEDS AND OPPORTUNITIES
Factors Contributing to Floeding

Tidal surges from the Gulf of Mexico, caused by hurricanes and tropical storms,
are the primary cause of flooding in Manatee County. The Manatee River is a broad
estuary, and, under certain conditions, tides generated at its mouth can intrude far
upstream. The flatness of the terrain magnifies the storm effects, resulting in surface
flooding during heavy rainfall. Backwater conditions within Wares Creek, caused by
tidal surge from the Manatee River, contribute to increased surface flooding by
inhibiting stormwater drainage within the channel. Rainfall, which usually
accompanies hurricanes, can aggravate the tidal flood situation, partxcularly in areas
where the secondary drainage system is poorly developed

The Cedar Hammock (Wares Creek) drainage basin is located in a highly
developed urban area. Extensive development within the floodplain has resulted in
reduced channel capacity during flood conditions. It is not uncommeon for structures
to be located within thirty feet of the bank. These structures experience extensive
flood damage during major storms. This problem is particularly severe in the lower
reaches where no additional land is available for channel modification without
structure relocation. The additional acreage of impervious surface created by
continued urbanization has generated an increase in both the peak rate and volume

of runoff being discharged to the channel.

Extensive and continued urbanization of the basin has resulted in significant
alteration of the floodplain and the surrounding environment. A number of seawalls
have been constructed in segments along both sides of the lower channel from the
Manatee River upstream to 9th Avenue West. In many areas, the channel is concrete-
lined, abutting existing developed properties, and there are virtually no undeveloped
areas in the floodplain. Sections that are not bulkheaded are subject to erosion. The
system is subject to rapid fluctuations of water levels because of the impervious
nature of the surrounding watershed. Such dynamic urban runoff results in further
erosion of those sections not bulkheaded.

Bridges and pedestrian crosswalks constructed across the channel are also
contributing to constriction of flow. Nine bridges cross the channel within the city
limits, seven of which have inadequate span or elevation to properly accommodate
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discharges from a 10-year storm. An additional seven bridges or crosswalks in the
County portion of the study area. Another problem experienced in this drainage basin
is the limited storage capacity.
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e
Photo 5. Bridge at 1Bth Avenue Wes! iooking south
under normal conditions

Paote 4. Bridge at 18th Avenue West looking south
during June 1982 storm



Photo 8. Bnge at 21st Avenue West looking north
during June 1992 storm
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Looking west from Bus. 41 and 30th Avenue West
under normal conditions

Photo 11.

during June 1992 storm
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Photo 13. 16th Court West in Bradenton trailer park
under normal conditions

Photo 14. 16th Court West in Bradenton trailer park
during June 1992 storm
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Photo 15. 18th Avenue West a 18th Drive Wst
under normal conditions

Photo 16. 18th Avenue West and 18th Drive West
during June 1992 storm




37

Historical Flood Conditions

Over the last century, a number of storms have produced major floods with
significant damage. Descriptions of these significant tropical storms provide histaric
information to which riverine and tidal flood hazards and the projected flood depths
can be compared.

October 21-31, 1921

The storm, which began in the Caribbean Sea, entered Florida north of Tarpon
Springs. The slow forward movement of the storm prolonged the flooding conditions.
High tides in Manatee River caused flooding of low-lying areas, property damage, and
agricultural losses. The tides covered Anna Maria Key, and water was four to five feet
deep. Cortez, a small fishing village near Bradenton, was heavily affected by this
storm, with many buildings completely destroyed. This storm caused substantial
damage and agricultural losses in Manatee County.

September 11-22, 1926

One of the most destructive storms of this century occurred from September
11 through 22, 1926. The storm originated in the Atlantic Ocean near the Cape Verde
Islands and approached the coast of Florida on September 17. The wave action from
the storm caused severe erosion problems along Manatee County’s coastline, and the
city of Bradenton received heavy flooding. Damages from flooding in Bradenton were
estimated in 1926 to be $1 million.

eptember 1, 19

Hurricane Easy originated over the Caribbean Sea and moved parallel to the
Florida coastline. On September 1, 1950, the hurricane struck the western coast of
Florida. Tides were estimated to have reached an elevation between six and eight
feet NGVD along the central gulf coast. Bradenton experienced tides between three
and five feet above normal. Much of Anna Maria Island was flooded. The shoreline
receded 15 to 20 feet in some areas, and the beach road on the island was cut through
in several places. This increase in tidal elevation reduced the drainage capacity of the
channel and surface flooding was intensified throughout the city. Flooding effects
from this smalil hurricane lasted one week.

September 10-11. 1960

Hurricane Donna generated storm tides which caused substantial damage to the
coastal areas of Manatee County. This storm was considered the most destructive of
all time, in terms of damage to the State of Florida, until Hurricane Andrew.
Although precipitation averaged only five to seven inches, ten inches of antecedent
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rainfall over the preceding three weeks reduced soil infiltration rates, resulting in
severe surface flooding. Storm tides were one to three feet above normal at
Bradenton. The heavy rainfall coupled with the rainfall from the hurricane caused
considerable flooding in Manatee County. '

June 19, 1972

In June 1972, Hurricane Agnes passed 150 miles west of Florida producing a
high, damaging tidal surge. Tides were three to six feet above normal in Manatee
County. Erosion from wave action and tidal damage to homes, seawalls, revetments,
and roads were prevalent in the Bradenton area. Surface flooding was experienced
throughout the city. The estimated damages to Manatee County were $2 million.

September 5-7, 1988

Manatee County experienced a major flood in September 1988. Between
September 5 and September 7, 1988, 14.75 inches of rain fell. This total, preceded by
several weeks of rain over the county (13.8 inches in a 30-day period) created a
rainfall/runoff event estimated as a 10 percent chance event. In the 48-hour period
from Monday, September 5th to Wednesday, September 7th, the county received the
equivalent of 25 percent of the average rainfall for the entire year. Excessive high
tides and rain squall winds threatened the gulf coastline. On the afternoon of
September 6th, DNR declared a shoreline emergency for Manatee County and other
gulf coastal counties. One thousand Manatee County residents were evacuated.

Many roads were closed for a period of one day, including many of the hurricane
evacuation routes from the coast. During this heavy rainstorm event, Tropical Storm
Florence was brewing in the Gulf of Mexico. Fortunately, Florence turned away from
the Manatee County area so that evacuation of the coastal residents was not
mandated.

There are approximately eighty bridges under Manatee County jurisdiction, and
35 of these structures are located within the Cedar Hammock (Wares Creek) drainage
basin. Thirty-seven of the eighty bridges are known to have had water levels above
or close to the bridge deck surface. The threatened bridges have an assessed value
of $4.3 million for the structural portion alone.

The Cedar Hammock Fire Station, located on the western side of the Cedar
Hammock channel near De Soto Square Mall, also received flood damage. Seven to
eight inches of water stood inside the fire station. They were unable to get the fire
trucks out of the building, so a staging area was set up nearby. The underground fuel
tank received extensive damage and had to be removed. The firemen reported
considerable damage to the area at 11th Street south of 30th Avenue. Residents were
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evacuated by the fire department since two to three feet of flood waters were present
in the area.

Flood waters came within an inch or so of entering the DeSoto Square Mall, a
680,000-square-foot regional shopping mall located at the corner of Cortez Road (44th
Avenue West) and U.S. Highway 41. The parking area around the mall was
completely inundated, with up to three feet of water in some areas. Car dealerships
located in the vicinity of the mall were also adversely impacted by this storm event;
sustaining flood damages to autos which they were unable to move from their parking
lots.

Several businesses located along U.S. 41, south of Cortez Road (44th Avenue
West), reported flood depths of between 1 to 2.5 feet inside the buildings. Many of
these businesses lost one to two days of revenue due to clean-up efforts.

Many homes and businesses were flooded during this period. The photo on the
cover and photo 19 show some of the heavily flooded areas. One residential dwelling
located on 14th Avenue West, which abuts the Cedar Hammack drainage canal,
reported three feet of standing water. A condominium unit located on 1st Street
West, adjacent to a tributary of Cedar Hammock, also reported flood damages.
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The west leg of the Cedar Hammock drain, at the Palma Sola Yacht Basin,
suffered erosion problems. A seawall failure was reported on one bank of the drain
across from the yacht basin. Erosion of the drain was also a problem near the
American Legion Post located on 75th Street West, just north of 22nd Avenue West.

The Manatee County Public Works Department assessed the county’s damages
_from the storm and heavy rainfall. The summary of these damages are shown in
Table 4. The damage was due to rainfall only, winds and tidal effects did not occur
in the study area.

TABLE 4

DAMAGES COMPILED BY
MANATEE COUNTY PUBLIC WORKS DEPARTMENT
OF SEPTEMBER 1988 STORM

DAMAGES ESTIMATED VALUES
TO COUNTY MAINTAINED ROADS $12,000,000 - 24,000,000
FROM SILTATION & NAVIGABLE $500,000
CHANNELS
TO COUNTY WASTEWATER $75,000
SYSTEM

June 23-29, 1992

On June 23, 1992, portions of southwest Florida began to experience heavy
rainfall as a sovthwesterly wind flow began moving across south and central Florida.
On June 25, 1992, a weakly organized tropical depression formed near the southwest
coast of Florida, reinforcing the thunderstorm activity and producing more rain. This
system brought 35 mph winds and 20 inches of rain in the space of three days. Asthe
tropical depression diminished, lingering storms continued to dump heavy rains on
southwest Florida. Major riverine flooding caused extensive damage in Charlotte,
DeSoto, Manatee and Sarasota Counties.

Between June 23 and June 29, a record setting rainfall occurred over west
Central Florida. According to the National Weather Service the rainfall levels during
this seven day period exceeded those expected in the 100-year storm event. Extensive
damage was done to homes, businesses and public facilities. Damage to public
facilities in Manatee County included roads, streets, bridges and water control
facilities in the unincorporated portions of the county. Damages to the study area,
specifically, are not available.
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Average annual damages for the existing land use pattern in the study area are
estimated to be $6,725,000. Total damages in the basin is $40,900 under the 2-year
flood. Total damages increases to $22253,800 under the 10-year flood and to
$182,220,800 under the Standard Project Flood (SPF). Flood damages under existing
conditions are shown in Table 5.

TABLE §
WITHOUT PROJECT CONDITION
AVERAGE ANNUAL DAMAGES

TOTAL DAMAGES
Event Wares Creek Cedar Hammock Total Study
SPF $23,131,200 $160,089,600 $182,220,800
100 8,811,100 64,726,100 73,537,200
50 4,865,600 46,442,200 51,307,800
25 1,517,200 29,488,100 31,005,300
10 1,064,000 21,189,800 22,253,800
5 316,200 4,171,600 4,487,800
2 . 40,900 4] 40,900
Average
Annual '
Damages $ 556,000 $ 6,163,660 $ 6,725,000

Flood damage reduction measures are needed to alleviate severe flooding in the
Wares Creek Basin, and to reduce flood damages to public ‘and private property,
economic hardship, and hazards to public health and safety.

Improvements Desired

Because of the extensive urban development along the channel, the lack of
available, undeveloped land within the floodplain, and the drastic channelization
already imposed on the waterway, there are a limited number of feasible design
alternatives which could alleviate the severe flooding experienced throughout the
basin. Investigations have identified two design approaches by which flood damages
within the basin could be reduced:

® Modification of the channel to improve its efficiency to discharge flood
waters.
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o Regulation of the rate and volume of runoff at its source prior to
discharge into the channel, thereby reducing the demand on
channel capacity.

The hydraulic efficiency of the channel must be improved to increase its
effectiveness in discharging flood waters. A uniform bottom grade should be
established along the channel. In addition, erosion and velocity control measures
should be employed. Undersized bridges should be removed to eliminate channel
constriction, and channel width in the upper reaches should be made more uniform
to facilitate efficient flow. These channel modifications would reduce flood stages by
improving channe] conveyance.

In addition, regulation of the rate and volume of discharge into the channel
could reduce the demand on chanuel capacity at peak times and improve the quality
of runoff entering the channel. This could be accomplished by upland retention
and/or detention facilities.

Given the nature and frequency of flooding which causes significant damage and
is a threat to human life, there exists a definite need for measures to reduce the
flooding or its effect on the area. There also exists a substantial opportunity to
enhance the economic status, safety, and general well-being of the community through
the reduction of flooding in the area.
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PLAN FORMULATION

Plan formulation involves the establishment of goals and objectives,
identification of planning constraints and managemeni measures and the formulation
and evaluation of alternative plans.

FEDERAL OBJECTIVE

The Federal objective of water and related land resources planning is to
contribute to national economic development consistent with protecting the Nation’s
environment, pursuant to national environmental statutes, applicable executive orders,
and other Federal planning requirements.

NATIONAL ECONOMIC DEVELOPMENT PLAN

Lan 3 tation ies

called the "P&G') specxfy the mles to be followed by Federal agencies m plannmg
water resources projects. The P&G requires that the "alternative plan with the
greatest economic benefit consistent with protecting the Nation’s environment (called
the national economic development plan or NED plan) is to be selected unless the
Secretary of.a department or head of an independent agency grants an exception when
there is an overriding reason for selecting another plan, based upon other Federal,
State, local and international concerns.”

The NED plan is selected from the array of alternatives under consideration,
and is the plan that reasonably maximizes net national economic development
benefits. These monetary benefits are caiculated in accordance with the evaluation
procedures for specific benefit categories included in the P&G. In most cases, an
economic analysis of alternatives’ monetary benefits is conducted using the P&G
evaluation procedures; the results are then used to identify the NED plan.

PLANNING GOALS AND OBJECTIVES

In order to determine a potential solution to water resource related problems
such as those described above, it is necessary to identify the objectives that any such
solution should strive to attain. The study should endeavor to develop plans that
enhance, or make positive contributions to the national economic development in a
manner that is consistent with protection of the environment. For the Cedar
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Hammock (Wares Creek) study area this can be refined to objectives which address
the specific problems of the area, which include: i

a. reduce hazard to life and property due to flooding in the study area;

b. reduce flood damages and other related costs in the Cedar Hammock
(Wares Creek) drainage basin;

c. restore, enhance, and/or preserve environmental aspects of the area;

d. protect, preserve or minimize impacts on significant historical and cultural
resources of the study area.

PLANHMING CONSTRAINTS

While the above planning objectives describe the goals of the study, there are
certain limitations which must be considered in evaluating any plan for possible
implementation. The primary constraint that must be considered is the overall scope
of the study. This investigation is being conducted under the Continuing Authority
Program as provided in Section 205 of the 1948 Flood Control Act, as amended. As
noted in the authorizing legisiation, this program specifically addresses small projects
for flood control. Basin-wide or regional studies are beyond the scope and intent of
this program. Therefore, any study conducted under this program should be primarily
for flood control and be of a more localized and limited nature. Based on this
constraint, the study was directed primarily at flood control for the East Branch of the
Cedar Hammock (Wares Creek) area. Study investigations were then conducted only
to the level of detail necessary to define and quantify the flooc.ag and related
problem: and identify the most appropriate plan for addressing these problems.

Additional constraints relate to various laws, Executive Orders (E.Q.), directives,
and regulations which govern the investigation of water resource problems. Of these,
two Executive Orders; E.O. 11988 governing Floodplain Development and 11990
concerning conservation of wetlands areas, provide specific criteria which must be
addressed by any proposed action. E.O. 11988 requires consideration of four specific
criteria:

¢ Avoid development in the base floodplain (100-year) except where it is the
only practical alternative.

¢ Reduce the hazard and risk associated with floods.
#® Minimize the impact of floods on human safety, health, and welfare.
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® Restore and preserve the natural and beneficial value of the base floodplain.

POSSIBLE MEASURES

It is the policy of the U.S. Army Corps of Engineers to considerin the planning
process all practicable and relevant alternatives applicable to sound-floodplain
menagement. No one alternative will be prejudged superior to any other.
Consideration is to be given to measures intended to modify flood behavior by
reducing the frequency and duration of damaging overflow (structural measures) and
those intended to modify damage susceptibility by altering the ways in which people
would otherwise occupy and use floodplain lands and waters through corrective and
preventive methods (nonstructural measures). The fundamental goal is to develop,
define and recommend a solution that has public and institutional support.

To obtain the planning objectives, the U.S. Army Corps of Engineers formulated
an array of alternatives during the planning process. Due to the limited funding of
Section 205 studies, cost estimates were not performed for all measures. Some
alternatives were eliminated based on engineering and economic judgment.

Nonstructural Measures

Nonstructural measures include flood warning, floodproofing, floodplain zoning
and floodplain evacuation.

Flood Warning

Flood warning is used primarily to provide residents of flood-prone areas an
opportunity to prepare for an impending flood. It is very useful to alert such residents
of approaching storms that may generate flooding or on large watersheds, to warn of
flood waters that are moving toward a particular area.

FEloodproofing

Fioodproofing can be used to modify existing floodplain development to make
it more compatible with the flood hazard. Generally, this is accomplished by elevating
existing structures above flood levels, providing ring levees, or dikes, or waterproofing
a structure.

Floodplain Zoning

Floodplain zoning is a legal tool used to reduce the flood damage potential of
future construction in the study area. This preventive measure can limit or prohibit
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uses that conflict with the capacity of the floodway. Fioodplain zoning has limited
benefits for current residents in the study area.

Floodplain evacuation

Floodplain evacuation involves the removal of damageabile property from the
flood-prone area. This can be done by moving the house or structure to another
location or by demolishing the existing structure and rebuilding elsewhere.
Evacuation thus restores the floodplain to original condition allowing it to fanction as
an overflow storage area.

Stractural Measures

These can include retention/detention reservoirs, streamflow diversion, clearing
and snagging, channel modifications, bridge replacement, levees, and bulkheads. All
such measures reduce the frequency of damaging overflows.

Flood Retention/Detention Reservoirs

’ Flood retention/detention reservoirs can be used to temporarily store
floodwaters above flood-prone areas, thus reducing the downstream flow vohumes and
flood levels. Later, the floodwaters can be released at a controlled rate to minimize
the downstream effect. The usefulness of such reservoirs is very dependent on the
physical characteristics of the upper watershed and the status of development with
that area.

Stream Flow Diversion

Stream flow diversion redirects potentially damaging floodwaters around a
particular area. This precludes their entry into the problem area thereby greatly
reducing the flood problems of that area. This is often accomplished by constructing
a secondary channel bypass around the problem area to connect at some downstream
point or to another drainage course. The effectiveness is therefore very dependent
on the physical setting and characteristics of the area. When diverting flow into
another channel, one must insure that the diversion channel can handle the additional

capacity.
Clearing and

Clearing and snagging can be used to increase the capacity of the channel by
removing obstructions to the flow. Such obstructions retard the streamflow causing

a decrease in velocity and an increase in water levels. This measure may also redefine
the channel’s configuration in areas which have excess vegetation. The overgrowth
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of vegetation in a waterway decreases the area which causes a decrease in the velocity
and flow rate. ‘

C 1 ificati

Channel modifications can be used to alter the existing stream channel to
increase its carrying capacity. This is usually accomplished by-excavating to make the
stream channel either wider, deeper, or both. This increases the velocity and flow
rate of the floodwaters thereby reducing flood levels and the extent of flooding. The
magnitude and extent of the effect of channel modification on flooding is directly
dependent on the extent of excavation; the larger the channel, the greater the
reduction in flood levels.

Bri laceme!

Bridge replacement is another possible structural measure. There are
approximately 22 bridges and 7 pipe crossings and foot bridges in the study area.
Many of these structures constrict the natural flow of the channel. Replacing bridges
would allow more capacity through the channel.

Levees

Levees generally involve either earthen or concrete walls which block water
movement into certain areas. Thus, they reduce the extent of area subject to flooding
and the property subject to danger. In this manner, the floodplain is altered to be
more compatible with existing or planned development. Occasionally, training levees
may be used along either or both sides of the stream to confine flood water to the
stream area or floodway. In reducing the extent of flooding and the floodplain, levees
also reduce available storage and can cause an increase in flow rate and flood level.
Therefore, the usefulness depends a great deal on the topography and other physical
characteristics of the area.

Bulkbeads

Bulkheads can be used to confine floodwaters to the stream and a selected
portion of the floodplain. Bulkheads, like Jevees, also reduce available storage and can
cause an increase in flow rate and flood level. Bulkheads can also be used in those
areas that are presently experiencing erosion problems, or as a preventative measure
to deter future erosion problems. Presently, there are some locations with vertical
bulkheads. Instead of using vertical bulkheads, the bulkheads can be placed at a slope
which may improve the environmental and biological attributes of the channel.
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Initial Evaluation

Each of the previously described measures were analyzed in order to develop
alternative plans. These plans may include a combination of measures so that the
maximum benefits can be obtained.

Flood W

Flood warning in the study area is based solely on prediction of excessive
rainfall. Because of the short lag time there is very little warning of approaching
floodwater. Thus, flood prediction is dependent on the accurscy of meteorological
forecasts of rainfall volume and intensity. Based on the mature of flooding
experienced, this is generally good only for significant atmospberic disturbances such
as tropical depressions. Even for these, the residents can only remove themselves and
readily transportable belongings to areas of relative safety. Little can be done to
protect the houses from the floodwaters. Thus, while this measure is good for
protecting life and some property, it is not considered adequate for effectively reducing
flood damages in the area. However, this should be continued and enhanced at the
local level to protect life in the area and allow the removal of readily movable
property, such as cars, from the flood prone area.

Floodproofing

Floodproofing was reviewed based on the physical characteristics of the Cedar
Hammock (Wares Creek) study area. The nature of flooding between Manatee
Avenue and 44th Avenue West (Cortez Road) is characterized by a large area of
inundation. This makes floodproofing by structure raising undesirable due to the
inaccessibility of raised structures during periods of prolonged flooding. Also, the need
for emergency evacuation may actually increase due to the perceived protection
provided which results in people remaining in houses too long and thus becoming
trapped. While mobile homes are apparently very suitable for raising, access for the
elderly would be extremely difficult and in some cases no longer possible. Considering
the large number of structures involved and the characteristic older age of many of
the residents, this would create a significant and substantial hardship on those in the
floodplain. Also, the apartment complexes and commerrcial structures are not suitable
for raising. Therefore, floodproofing as an alternative was not considered further in
the analysis.

Fi in Zonin

A flood insurance study was conducted on the city of Bradenton and a report
prepared by FEMA on December 1, 1980, and for Manatee County, Unincorporated
Areas, on September 15, 1983. These enabled the City and Manatee County to update
existing floodplain regulations as part of the regular program of flood insurance by
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FEMA. However, floodplain zoning has limited benefits for current residents in the
study area. :

Floodplain evacuation

Floodpiain evacuation could be used to remove some of the more flood-prone
- structures from the area. This would tend to restore the floodplain area to a-low or
no damage floodway. The current residents would have to be relocated to property
elsewhere. Implementation of this measure is potentially feasible for the area, but
due to the high cost of implementation (i.e. purchasing the structures and real estate
to relocate the residents), the shortage of non-flood prone areas suitable for
development, and the negative social impacts to the current residents, it was dropped
from further consideration.

Retention/Detention Reservoirs

The use of flood retention/detention reservoirs is normally dependent on the
upstream basin size, shape, and other physical characteristics, as well as the volumes
of runoff expected. As mentioned earlier in this report, the Master Stormwater
Drainage Plan, Area A, Manatee County Government recommended enlargement of
an existing lake, located just north of 44th Avenue West (Cortez Road) between 14th
Street West (B.R. 41) and 26th Streets West, be increased in size from 22 acres to 37
acres for use as a detention basin. The Cedar Hammock (Wares Creek)
Reconnaissance Report, completed iz March 1990, further recommended this plan.

Streamflow Diversion

As previously described in the EXISTING CONDITIONS chapter, the Cedar
Hammock watershed is made up of three interconnected branches; the East Branch
which is the study area under investigation; the West Branch, which drains into
Palma Sola Bay; and the South Branch, also known as Bayshore Canal, which drains
southerly into Sarasota Bay. Diverting flow into the West or South Branches may
induce flooding in those areas. Analyzing flow diversion would be extensive and
require additional funding. This elternative could also potentially create adverse
impacts on water quality in the Palma Sola Bay or Sarasota Bay, both Outstanding
Florida Waters. Therefore, this concept was not considered further.

A more limited streamflow diversion was recommended in the Master
Stormwater Drainage Plan, Area A and also in the Cedar Hammock (Wares Creek)
Reconnaissance Report, This plan recommends construction of a new channel outlet
at the existing detention basin’s north end to redirect flow to an existing drainage
ditch which flows northeasterly to the main East Branch channel. Also, an earthen
plug was proposed just east of 46th Avenue Drive West. This measure would facilitate
northerly flow in the tributary which would feed the existing detention basin. This
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plug would eliminate the nearly 360 degree change in flow direction which now exists
on the eastern tributary.

Clearing an

Clearing and snagging in the lower reach of Wares Creek is recommended.
However, the flood reduction benefits afforded by this measure are not adequate for
effectively reducing flood damages for the entire study area. Clearing and snagging
may be an effective flood control measure when it is supplemented by upstream
improvements.

Channel Modifications

Channel modifications could be used in the study area to modify or enlarge the
existing main channel or to construct a new channel through areas where natural or
man-made features obstruct flow causing higher flood levels. The entire study area
has an existing, although inadequate, drainage canal. Modifications to the existing
channel (increasing the channel width or depth, changing the side slopes, or selecting
a smoother surface material) or construction of a new channel would greatly increase
the conveyance capacity. The Master Stormwater Drainage Plan, Area A proposed
construction of a trapezoidal-shaped concrete-lined channel improvement in a portion
of the channel in the City of Bradenton. The Cedar Hammock (Wares Creek)
Reconnaissance Report recommended a grass-lined trapezoidal-shaped channel

By increasing the channel carrying capacity, the flooded area can be reduced
along with the associated flood damage. In some locations along the channel,
modifications would have to be minimal due to the limited right-of-way. The designs
will minimize -<al estate costs and optimize the hydraulic capacity without adversely
impacting water quality. )

Bridge Replacement

As stated in the PROBLEM IDENTIFICATION chapter, bridges and pedestrian
crosswalks constructed across the channel contribute to constriction of flow. The
Initial Appraisal Report for Wares Creek, Bradenton, Florida recommended
replacement of undersized bridges. The Master Stormwater Drainage Plan, Area B
recommended replacement of nine existing bridges. While the replacement of
undersized bridges appear to be effective measures for solving the flooding problems
within the study area, the Cedar Hammock (Wares Creek) Reconnaissance Report
recommended that bridge replacement would be very expensive, due to the numerous
bridge crossings along Cedar Hammock and Wares Creek. Therefore, this measure
was dropped from consideration.
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Levees

Levees can normally be used to channel flood flows around housing areas where
topography permits. Along the Cedar Hammock (Wares Creek) drainage canal, the
extent and density of development, nature of flooding, and topography preclude the
use .of levees as a possible measure for reducing flood damages. Therefore, levee
construction was not considered for further analysis. -

Bulkheads

A pumber of bulkheads have been constructed in segments along both sides of
the lower channel from the Manatee River upstream to 9th Avenue West. In many
other areas, the channel is concrete-lined, abutting existing developed properties.
Sections that are not bulkheaded are subject to erosion. The system is subject to
rapid fluctuations of water levels because of the impervious nature of the surrounding
watershed Such dynamic urban runoff results in further erosion of those sections not
bulkheaded This measure is effective in preventing erosion damage, but not
recommended extensively due to environmental reasons. However, when there is
limited right-of-way, as in some areas where the channel has eroded to the property
line of the homeowners, vertical bulkheads can reduce the channel width needed to
carry the same capacity as trapezoidal channels. This option will be considered only
where necessary.

Thus, of the possible measures initially considered, flood retention/detention
reservoirs, limited streamflow diversion, clearing and snagging, channel modification,
and limited bulkhead utilization appear to offer potentially feasible solutions to the
flood problems along Cedar Hammock (Wares Creek). The other possihle measures
were dropped from further consideration.

PRELIMINARY ALTERNATIVE PLANS

Two plans were analyzed in detail which used a combination of the features
listed above. Those two plans are described below and shown on Figures 4 and 5.

Plan A

Enlargement of the existing detention basin, which is located north of
44th Avenue West (Cortez Road) between 14th Street West (B.R. 41) and
26th Street West. The surface area of this basin would be increased
from 22 to 37 acres through the purchase of 15 acres of adjacent land
and excavation to an elevation of 14.5 feet, NGVD.
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Northerly flow would be accomplished in the tributary feeding this basin
by the construction of an earthen plug just east of 46th Avenue Drive
West. This plug would eliminate the nearly 360 degree change in flow
direction whic. now exists on the east tributary. Flow currently
proceeds from the bagin southeastward into Cedar Hammock, and then
northward and northwestward into Wares Creek.

Under the proposed plan, a 600-foot long channel outlet would be
constructed at the north end of the detention basin to convey flow to an

existing ditch, which would carry the flow northward 1400 feet to 30th
Avenue West, and easterly 1000 feet to the main Cedar Hammock Canal.

The proposed plan also includes channel improvements along the Cedar
Hammock east drain (Wares Creek) from the Manatee Avenue Bridge

upstream to 44th Avenue West (Cortez Road). Channel clean-out and
erosion protection would be required for bridges at 23rd Avenue West,
21st Avenue West, 19th Avenue West, 18th Avenue West, and 17th
Avenue West.

Channel clearing and snagpging with channel re-shaping from Manatee
Avenue to 17th Avenue West.

A trapezoidal channel with grassed side slopes and bottom width of 26
feet would be constructed. Side slopes would be 1 vertical : 2 horizontal
(1V:2H) from 17th Avenue West to 21st Avenue West.

A vertical gheet-pile wall would be constructed from 21st Avenue West
to 14th Street West (B.R. 41), with a bottom width of 40 feet. In this
area, the channel runs through a mobile home park and the structures
are very near the edge of the existing channel.

Construction of a trapezoidal channel grassed side slopes and bottom
width of 26 feet. Side slopes would also retwrn to 1V:2H from 14th
Street West (B.R. 41) to 44th Avenue West (Cortez Road).

A final feature of the proposed plan is the construction of a control
structure at the detention basin’s point of outflow.

Plan 2A

This plan is the same as Plan A except, rather than construction of a
vertical wall channel from 21st Avenue West to 14th Street West (B.R.
41), the entire channel improvement would be grass-lined and
trapezoidal in shape with 1V:2H side slopes.
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An initial scoping letter was mailed to Federal, State and local agencies, as well
as other interested parties on September 13, 1991, A combined response from the
State of Florida Clearinghouse was received on November 4, 1991. The individual
jetters may be found in Appendix G. The comments are addressed in the EA,
however, the issue raised by the Florida Department of Environmental Regulation
(DER) regarding potential water quality degradation of the proposed plan will be
elaborated upon in this chapter. In-their letter dated October 21, 1991, DER
recommnended that a detailed study of the watershed be conducted to “investigate
alternative stormwater management methods which would not require increasing the
hydrologic capacity of the creek. The Corps’ study should include an environmental
assessment which considers implications aside from flooding, particularly water quality
impacts." The proposed activities "would increase the direct discharge of untreated
stormwater from Wares Creek to the Manatee River.”

Due to the concerns raised by DER, it was determined that a pre-application
meeting should be held. A meeting was held in Tallahassee on May 5, 1992, with
DER. At this meeting, it was explained that the U.S. Army Corps of Engineers does
not have the authority to performe growth management or master drainage basin
plans. Options were discussed that could make the proposed plans more
environmentally acceptable. One suggestion was that retention/detention areas be
increased to retain the first inch of runoff, if possible. After this meeting, the U.S.
Army Corps of Engineers and the local sponsor met to reassess the preliminary
alternatives.

FORMULATION

A formulation meeting was held on the following day with the local sponsor to
"brainstorm” ideas to reduce possible water quality impacts. First, it was decided that
the water quality impacts of the proposed plan be modeled to determine whether the
proposed modifications would degrade water quality versus the existing conditions.

DER discourages the use of channe] lining as it reduces the water quality
¢leansing and erosion control capacities of natural, vegetated shorelines. DER believe
the proposed plan would increase the hardening of the channel. The local sponsor
pointed out that much of the channel has already been concrete-lined or riprapped.
The local sponsor agreed to survey the site to determine the extent of the existing
hard slopes, so that existing conditions can be compared to the proposed Plan 2A.
Sloped bulkheads were considered for use in the reach between 21st Avenue West to
14th Street West (B.R. 41) instead of vertical placement. This would allow for more
natural re-vegetation and sedimentation in front of the structure. However, the
limited right-of-way in the area is the reason that vertical walls were proposed.
Rather than use sloped bulkheads it would be better to choose Plan 2A, which allows
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for a grass-lined trapezoidal channel through that reach. Therefore, sloped bulkheads
were not considered farther. '

Another recommendation was to review the proposed earthen plug just east of
46th Avenue Drive West. The plug was proposed to eliminate the nearly 360 degree
change in flow directien which now exists on the east tributary. The local sponsor
was concerned about the proposed location of the plug. Therefore, the location of the
plug would be reviewed and, also the possible use of a gated culvert instead. The
gated culvert would be preferable to allow minimal flows through the east tributary
which would reduce adverse impacts to the habitat downstream of the plug or control
structure. There was also concern that the earthen plug could induce flooding in
locations which were not presently being flooded.

Much of the development in the study area was done prior to regulations
requiring retention or detention ponds. Therefore, placing detention ponds near
suspected pollution sources is a viable environmental measure. A retention pond
designed to retain the first inch of rainfall will reduce the suspended constituent
loads. The retention volume needed to retain the first inch of runoff for each sub-
bagin would be computed and a search for vacant land in each sub-basin would be
conducted. Increasing the size of the already proposed detention basin would be
reviewed, as well as determining the feasibility of increasing the size of existing
private detention basins. The local sponsor agreed to consider the possibility of
placing a retention basin on the property of the De Soto Square Mall. The primary
concern with this measure is locating sufficient vacant land which could be used for
retention or detention basins.

Placing ditch blocks in the tributaries of Cedar Hammock was considered to
provide environmental quality benefits. However, this measure would require
extensive rights-of-way for adequate performance. Ditch blocks also may cause
sediment build-up over time which may render the structure ineffective. This
measure may also adversely impact the water profile causing increased flooding in
areas near the ditch blocks. Therefore, this measure was not considered further.

A siltation basin was proposed at the downstream end of the channel. By
strategically locating the siltation basin, the amount of sedimentation entering Wares
Creek may be decreased. The area near the Ballard School was considered a prime
location because of its proximity to the chanmel. However, further investigations
revealed that in-line siltation basins are not efficient. Flood events could cause
scouring of the siltation basin, re-suspending the sediments. Therefore, this measure
was not considered further.

During the reconnaissance study, bridge replacement was evaluated and
eliminated as a possible solution due to the cost of such an option. However, the
possibility of bridge replacement combined with a reduced amount of channelization
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was not considered. Therefore, an analysis was conducted to determine which bridges
cause the most constriction and if replacement of those specific bridges would allow
the reduction of channelization.

Therefore, as a result of the formulation meeting, the following analyses would
be performed: 1) water quality impacts of the two proposed plans, Plans A and 2A;
2) survey the study area for existing hard slopes; 3) review type of control structure
and placement; 3) increasing retention/detention basins; and 4) bridge replacement.

Water Quality Analysis

The search for existing water quality data for the Cedar Hammock (Wares
Creek) watershed revealed that no data from directly within the channel was
available. A telephone call was held with DER to evaluate the impact of no existing
data. The performance of a waste characterization of a rainfall event was considered,
but this would be intricate and costly. DER suggested that we continue to pursue
obtaining retention or detention areas.

Hardened Channel

The local sponsor conducted a site survey to determine the existing hardened
channels. The results are shown in Table 6.

Water Control Structure

The water control structure was analyzed and a determination was made that
with-project flood levels upstream of the structure’s connection with Cedar Hamimock
(Wares Creek) would increase. Therefore, the earthen plug and the 600-foot long
outlet channel from the proposed enlarged detention basin were eliminated from the
proposed plan.
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TABLE 6

IDENTIFICATION AND LOCATION OF
EXISTING RIPRAP OR RETAINING WALLS

LOCATION CONCRETE RIPRAP PERCENT
QINEAR YEET) (LINEAR FEET) HARDENED
EAST | WEST EAST | WEST
SIDE { SIDE SIDE| SIDE
44th Ave W (Cortez Rd) to BR. 41 & 0 [} 0 0 L1}
30th Ave W
B.R. 41 & 30th Ave W to 26th Ave W ki 660 300 300 35
26th Ave W to 17th Ave W 530 70 870 880 39
17th Ave W to 9th Ave W 265 200-300 120
9th Ave W to Manatee Ave 1660 1740 95
Manatee Ave north to river 100%
bulkheaded

! Occasional, possibly natural, rock north of 17th Avenue West

Note: These fig do not include bridges,

Retention Basins

Ik or culverts.

hatf

An analysis was performed to determine the volume of retention needed to
retain the first inch of stormwater runoff by sub-basin. The results are shown in
Table 7. These sub-basins are shown in Figure 3. A total of 282.6 acre-feet of
retention would be needed to retain the first inch of runoff in the Cedar Hammock
(Wares Creek) drainage basin, Aerial photos were referred to and a site visit was
conducted with the local sponsor to locate potential retention areas. Figure 6 shows
vacant land identified from aerial photos.

During the site visit the following observations were made:

Site #A - located north of Manatee Avenue bridge along the right bank
at 15th Street West and 3rd Avenue West, approximately 0.75 acre. This

site was eliminated as it is downstream of the flooding.

Site #B - located at the corner of Manatee Avenue and 21st Street West,
is also downstream of the flooding.




59

Site #C - located at 26th Street West, between 9th and 10th Avenues
West, zoned professional and medical, next door to a large lot with 2
story house. This 0.56-acre site was eliminated due to its location in a
residential and professional area. Routing floodwaters to this location
would be potentially dangerous. :

Site #D - located where 11th Avenue West dead ends at 22nd Street, a
150-foot-deep by 60-foot-wide lot from 11th Avenue West to 13th Avenue
West. The city owns this 0.2 acre site adjacent to Wares Creek. This is
a good location.

Site #E - located at the Ballard School at 9th Avenue West and 18th
Street West is approximately 3.2 acres with access to Wares Creek on its
western end, good location.

Site #F - located at 12th Avenue Wést and 20th Street West, a 0.2-acre
vacant lot.

Site #G - located at 18th Street West and 17th Avenue West, Kiwanis
Recreation Park, 2.07 acres along creek. This site was underwater
during the flooding in 1992, so the area is too low to use as retention.

Site #H - located at 26th Avenue West and 16th Street Court West.
This is a swale, approximately 3000 feet long and is city owned. This 2.4
aére gite would be in a good location.

Site #I - located at 30th Avenue West and 22nd Street West, this was
the existing 22-acre detention basin that was to be enlarged to 37 acres.
During this study it was determined that the enlargement of this
detention area would not provide any flood reduction benefits. The area
adjacent to the detention area experiences no flooding problems from the
25- or 100-year floods. It is also not in a good location to provide water
quality benefits. The land surrounding Site #I is not developed, does not
flood, so has no ability to provide retention of stormwater runoff. In
addition, the FWS and FGFWFC identified the Florida Scrub Jay (E) as
potentially present in the undeveloped brush surrounding the site.
Therefore, this site was eliminated as a potential retention area.

Site #J - located at 30th Avenue West and 14th Street West (B.R. 41),
this area has been obtained by the County for retention needed for the
expansion of 14th Street West (B.R. 41), but it might be possible to
expand upon the County’s plan.
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Site #K - located at 34th Avenue West and 19th Street West, this
approximately 15-acre existing lake located in Bayshore Condominium
community could possibly be enlarged.

Site #L - 0.6-acre site located east of 46th Avenue West at 17th Street
West off Highway 41, behind an old nursery, an exlstmg sewer outfall
runs to the lake at Site #K

Site #M - located at 14th Street West at Orlando Avenue, small lake
runs through this residential area. The local sponsor recommended
dropping the lake level by using a control structure and using this area
for a possible retention site. However, getting a new lake schedule
would be time prohibitive and possibly outside the realm of a 205 study.

Site #N - located behind Cortez Plaza, drainage runs underneath the
plaza, floods during heavy rains, was not considered a good location.

Site #0 - located at De Soto Square Mall, vacant areas, totalling
approximately 1 acre, surround the mall parking lot. The parking lot
currently acts as a retention area during heavy rains. This is a good
location for water quality benefits.

-Site #P - located at the golf course at 46th Avenue Terrace and 5th
Street West adjacent to Burgundy Condominiums. The site currently
floods during heavy rains. The site was flooded in 1988 and 1992. This
would not be a good location.

Bridge Replacement

A hydraulic analysis with removal of up to seven of the bridges revealed that
this measure did not reduce the stage sufficiently to eliminate the widening of the
channel. Any consideration to replace the bridge crossing Wares Creek at 9th Avenue
West, would require additional coordination with SHPOQ, as it was determined that it
may be historically significant.
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FINAL ALTERNATIVE PLANS
Minimum Plan
Plan A - Trapezoid: d Sheet Pile h 1

Clearing and snagging from approximately 500 feet upstream of Manatee Avenue
bridge and extending to 17th Avenue West, then

Trapezoidal grass-lined channel, 1V:2H side slopes, 26-foot-bottom width from 17th
Avenue West to 21st Avenue West, then

Vertical Sheet Pile Wall channel from just upstream of 21st Avenue West to 14th
Street West (B.R. 41) with a 40-foot-bottom width, then

Trapezoidal grass-lined channel, 1V:2H side slopes, 26-foot-bottom width from
upstream of 14th Street West (B.R. 41) and extending to just downstream of 44th
Avenue West (Cortez Road) bridge.

Plan 2A - ezoidal Channel
Similar to Plan A, except there is no sheet pile wall reach; therefore,

Trapezoidal grass-lined channel, 1V:2H side slopes, 26-foot-bottom width from 17th
Avenue West to just downstream of 44th Avenue West (Cortez Road) bridge.

One-Bridge Replacement Plan

Plan B - Trapezoidal and Sheet Pile Wall Ch | with Replacement of veni
West bridge ’

Similar to Plan A, except that the 9th Avenue West bridge is raised from a low chord
elevation of 9.55 feet to 10.7 feet. Also bridge clear span length is increased to allow
for realignment of the creek. The design would realign the creek to remove two
abrupt direction changes at this location. The east bank would be modified to provide
a straight alignment of the creek from one side of the bridge to the other, while the
bridge crossing itself would become skewed to the creek.

Plan 2B - Trapezoidal Channel with lacement of 9th Avenue West bri

Similar to Plan 2A, except the 9th Avenue West bridge is replaced as in Plan B.
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Seven Bridge Replacement Plan

Similar to Plan B except that six other bridges beside the 9th Avenue West bridge
would be raised. These bridges include:

The 17th Avenue bridge would be raised from a low chord elevation of 6.55 feet to a
new low chord elevation of 10.4 feet. The low chord is set by a 24-inch pipe-crossing
under this bridge, which would bave to be raised.

The 18th Avenue bridge would be replaced by a new bridge (clear span length about
75 feet) with a low chord elevation the same as that of the existing bridge.

The 18th Avenue bridge would be replaced be a new bridge (clear span length about
75 feet) witi. & low chord elevation the same as that of the existing bridge.

The 21st Avenue bridge would be replaced be a new bridge (clear span length about
75 feet) with a low chord elevation the same as that of the existing bridge.

The crosswalk between 21st and 23rd Avenue would be replaced be a new crosswalk
{clear span length about 75 feet) with a low chord elevation the same as that of the
existing crosswalk, and

The 23rd Avenue West bridge would be replaced be a new bridge (clear span length
about 75 feet) with a low chord elevation the same as that of the existing bridge.

Plan 2C - Trapgoidal Channel with Replacernent of 7 Bridges

Similar to Plan 2B except that the 9th, 17th, 18th, 19th, 21st, Crosswalk between 21st
and 23rd Avenues West, and 23rd Avenue West bridges would be raised or replaced.

It is assumed that the retention basins could be added to any of the plans; therefore
the cost of the retention basins was figured as a line item to add to the cost estimate.
Two tables were prepared to compare the alternatives; table 9 includes the cost of the
retention areas and table 10 excludes the retention area costs.
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ASSESSMENT AND EVALUATION

In order to determine the most appropriate plan for implementation in the Cedar
Hammock (Wares Creek) area, the detailed plans presented above were evaluated for their
overall accomplishments and effects. To facilitate comparison, they were evaluated only in light
of the net change to the "without project” conditions. The economic evaluations were based on
preliminary cost estimates at 1993 price levels and an interest rate of 8 percent and project life
of 50 years.

Identification of NED Plan

As discussed previously, the formulation process in the Reconnaissance report identified
two workable alternative plans which were studied intensively in the feasibility study. Both of
‘these plans included a minimum level of protection alternative, A; a moderate level of
‘protection alternative, B; and a maximum level of protection alternative, C. These plans were
discussed in detail on pages 65 and 66.

i Basin topography is so flat that increases in discharge; which provide increasing levels
of protection, to move otherwise low velocity flows through the system; would require extremely
large cross-sectional areas along the canal. However, since development has encroached upon
the channel and structures are placed within a very short distance of the bank in many locations;
providing a much larger channel would be prohibitively expensively. This would also require
the relocation and disruption of many of the residents for whom the project is designed to
protect. In addition to relocating structures, a substantial infrastructural investment in public
utilities located along the channel would have to be relocated.

. Plans A and 2A provide the largest possible channel while minimizing land purchases:
The moderate alternatives B and 2B, were designed with the largest possible discharge through
the system, while minimizing land purchases; but included the replacement of the most
constrictive bridge. The hydraulic evaluation determined it would not be effective to attempt
to provide higher levels of protection by further widening the channel without replacing
additional bridges. Therefore, the maximum alternatives, C and 2C, were developed to provide
the highest possible level of protection, included bridge replacement as well as the increase in
channel size.

Evaluation of alternatives with lower degrees of protection were not conducted for two
reasons. Firstly, fixed project investment costs would not decrease significantly with lower
degrees of protection. Costs for rights of entry and exit points for excavation, spoil areas,
mobilization and de-mobilization of equipment would not change. Additionally, in the
alternatives that propose a sheetpile wall, the length of sheet pile construction utilized to protect
structures adjacent to the channel would not change and this cost was 75% of the total
construction cost. Secondly, plans smaller than the minimum alternatives are not acceptable to
the local sponsor and therefore not implementable.
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A preliminary assessment of benefits and costs for the six plans are shown on Table 9.
Table 10 provides the benefits and costs for the six plans in addition to the retention areas.
Flood damage and damage reduction benefits were calculated for structures, contents and
automobiles. The tables show the annual damages and average annual benefits for each of the
plans.

When the plans were compared, the larger degree of protection afforded by replacement
of the bridges proved to provide lower net benefits, since bridge replacement is so costly. The
plan with the highest net annual benefits is shown to be Plan A (with and without the retention
areas). Therefore, Plan A was selected as the NED plan. The local sponsor accepted Plan A
as their choice.

The retention areas were then considered. Table 7 shows the total volume of retention
needed to retain the first inch of runoff is 282.6 acre-feet. The total amount of vacant land
feasible to use for retention is approximately 7.54 acres; providing possibly 7 acre-feet of
retention. The amount of retention that could be provided is less than 3 percent of that
recommended by DER. The costs of the retention area would add over $1.6 million to the cost
of the project. These costs included the cost of the land and expected construction costs.

The retention basins were not designed to "tie in" to existing drainage facilities or to
provide inlet or outlet structures. The retention basins would only receive rainfall in the
immediate area higher than the retention areas. The cost for the retention areas could easily go
up to more than $2 million if they are to be incorporated into the existing stormwater drainage
system.

Based on the estimated costs of providing these retention basins and the extremely limited
water quality enhancement that they could provide, it was determined that the cost of the
retention basins far exceeded the benefits that they would provide. Therefore, the retention
areas were excluded and Plan A without the retention basins is the selected plan.

This selected plan was presented to DER, now the Department of Environmental
Protection (DEP), on April 8, 1993, to explain the efforts the U.S. Army Corps of Engineers
and the local sponsor took to provide additional water quality benefits. DEP continued to have
concerns relative to the potential adverse water quality impacts. DEP stated that the water
quality assessment must show that there will be no increased pollutant loading delivered to
Manatee River and into Tampa Bay.
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Risk and Uncertainty Analysis

According to the planning guidance letter entitled: Implementation of Risk Analysis on
j i j , dated April 28,1995, risk analysis must be considered and
addressed in final DPRs. Those DPRs already underway when EC 1105-2-205 was issued may
use descriptive evaluation when full quantitative Risk Analysis would impose additional cost and
time. The guidance letter is dated after the completion of the Cedar Hammock Detailed Project
Report. There was literally no funding to support even a qualitative effort. Because of the
strong B/C ratio (3.1 for the selected plan) and the high average annual damages, however, it
was felt that a risk and uncertainty analysis would not reveal a major variance in data or
assumptions, but, if this were the case, the District might elect to conduct a limited risk analysis
using the model and existing data to confirm the recommended plan during the Plans and
Specifications phase.

Environmental Effects
iological R 1Ces

Fish and wildlife habitats are minimal due to the urban nature in the study area,
consisting of small or transient populations of few species, mostly of small freshwater and
estuarine fish and wide-ranging wading birds. Neither the Planning Aid Report (PAR) written
during the reconnaissance phase of the study, nor the draft Coordination Act Report (CAR)
submitted during feasibility stage studies have identified significant fish and wildlife resources
or critical habitats for endangered species. The U.S. Fish and Wildlife Service stated in the
CAR that it has no objections to the project as proposed, aithough it did criticize the small
retention areas once considered (during plan formulation), because it feared they might attract
wildlife and subject it to unnecessary predation and traffic dangers.

Clearing and snagging, channel widening and bank stabilization during construction will
cause temporary adverse effects on wildlife habitat and fish resources; due to noise of heavy
machinery, disturbance of the substrate and temporary increases in water turbidity due to
excavation. However, creek bottom sediments are fairly coarse (mostly sand-size) and natural
settling will quickly restore stream clarity. Furthermore, stabilization of the bank slope will
decrease future sedimentation due to rainstorm events.

The only permanent wetland that will be affected on project lands is the stream bottom
itself. Temporary removal of bank slope vegetation and stream bottom vegetation will lead to
mortality, disturbance or emigration of the stream fauna. After construction is complete the
stream cross-sectional area will be widened over its present dimensions, providing additional
substrate for in-strcam organisms during low flow periods. The stream bottom habitat will
restore itself through re-seeding of aquatic plants and re-migration of small fish; but these
organisms will continue to be (as at present) susceptible to total or partial wipe-out during heavy
runoff events. Extreme flood events will essentially wipe out attached benthic vegetation and
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flush out invertebrate and fish fauna, which will then gradually re-establish when the flood has
abated.

The mangrove-colonized sand island downstream of the 7th Avenue Bridge exerts no
influence on upstream flood levels, and is not proposed for removal. Since no significant
wetlands resources will be affected, no specific wetland mitigation measures are proposed.

The proposed location for disposal material is the Manatee County Landfill. It is located
on Lena Road south of S.R. 64, approximately 10 miles from the proposed project. A detailed
analysis of the environmental effects is provided in the ENVIRONMENTAL ASSESSMENT.

Water Quality
To evaluate potential impacts of structural modifications, the U.S. Army Corps of
Engineers’ computer model - imulation of Flood Control an nservation was

employed to simulate the study area. The modeling study and its results are discussed in
Appendix F. The model was used to predict the changes that delivery times might produce on
selected water quality constituents presumed to be in the channel waters. Visual and statistical
comparison of the results showed that the limited increase in delivery time that the modifications
to the canal produced caused no significant change in the quality of the water delivered from
Cedar Hammock (Wares Creek) to the Manatee River and thus to Tampa Bay. Degraded water
moving downstream in the Manatee River is not significantly further degraded by inputs from
the drainage canal. Inputs are minor and are detectable only for short distances around the
mouth of Wares Creek. .

The conclusion, based on the model runs, was that estimated nutrient and pollutant loads
of the conventional chemical constituents modeled would be no different under with and without
project conditions; that is, there would be no increase in loads to the receiving waters (Manatee
River and eventually Tampa Bay) under design flood conditions, as compared to present
conditions. Since the total volume, and concurrently, the total load of nutrients will not be
affected by the project; the conclusion is that no water quality degradation will be incurred by
the construction of this project.

Air i Noi

Some temporary local increase in particulate and hydrocarbon emissions are expected
while the project is under construction, due to the movement of heavy equipment (dump trucks)
through the neighborhood to the county landfill. However, all applicable air quality regulations
will be implemented to minimize these effects, Once the project is built, air quality will be the
same as under without-project conditions. The operation of construction machinery will create
additional noise that is likely to disturb some residents living immediately adjacent to the creek
during daytime hours. All construction activities would be accomplished during normal working
hours, and appropriate noise-suppression equipment would be installed on construction vehicles.
The noise environment of the study reach would retumn to normal once the project is built.
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A ic Rq rees

The implementation of the flood control channel improvements would clear the successive
native and exotic plant material from the channel and side slopes to increase capacity and flow
rate in the "clearing and snagging" area. Aesthetics will be permanently affected by this project
component. The trapezoidal grass-lined channel will enlarge the existing channel and take down
all trees within the construction easement. Grassing channel side-slopes, where channel bank
widening and reshaping will occur, is the recommended construction method for bank
stabilization and aesthetic treatment. Vertical sheetpile walls beginning upstream of 21st Avenue
West will denude the streambed and construction easement of trees in a community park and the
densely developed Bradenton Mobile Home Park. Perpetual underground tie-backs proposed for
the sheetpile walls will also require tree removal for installation. Trees within the permanent
project easements will be cleared to provide access for channel improvements. Staging areas
have been located. However, final details concerning the construction operations are not
available at this time. Temporary impact on existing aesthetics are anticipated in these areas.
However, no long term adverse aesthetics impacts are anticipated to the project staging areas at
this time.

Some mature or specimen-size shade trees will be removed along the channel right-of-
way. These trees belong to common native or exotic species used for urban landscaping, and
do not constitute significant natural resources. However, they contribute to soften the
appearance of the existing channel and provide some wildlife cover. Their removal will change
the appearance of the channel and reduce available shade over the water in some reaches. Tree
removal will affect the visual aesthetics of the project reach.

In the ENVIRONMENTAL ASSESSMENT, an "Aesthetic Mitigation/ Enhancement
Plan" has been proposed. The cost of this plan has not been included in the cost estimate for
Plan A. Manatee County has a tree replacement ordinance in the County zoning and planning
code. If this proposal meets with the County ordinance, it may be included in Plan A.

The concept of an aesthetic mitigation plan is to restore the aesthetics to their pre-project
condition. A tree survey would be performed during the plans and specifications phase so the
project can appropriately include existing trees in the final design. Project channel
improvements could reflect the existing neighborhood landscape practice by "trimming up” low
growing tree limbs instead of clear cutting trees in the “clearing and snagging” phase. The
trapezoidal channel work could consider bulkheading trees which fall into the “"channel
construction” areas. Trees within the construction easement could be preserved, not clear-cut.
If low tree limbs deny construction access, they could be properly pruned to maintain natural
tree form and healthy tree growth.

Tree replacement is the final and ultimate endeavor which has the greatest chance to
restore impacts to aesthetics altered by the channel improvement project. The local sponsor
could accomplish tree planting through contracts or volunteer programs similar to the
Jacksonville Gator Bowl Tree Planting Project. The benefit of native, southern wildflower seed
mix would be realized with the decreased cost of mowing and the increase of aesthetics in the
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area. Detailed aesthetic plans and specifications will be developed once a final survey is
completed.

THE SELECTED PLAN

The design channel cross-sections were developed to minimize land taking in this highly
developed residential area. For this reason, the design channel top width would be limited to
a maximum of about 80 feet. The proposed plan for flood control would provide for reduced
flood stages for all flood events, with a bankfull capacity greater than the 5-year flood event for
most of the project reach. Plates A-5 and A-6 in Appendix A present the with-project condition
flooded areas for the 25-year, 100-year, and Standard Project Flood. The 10-year flood would
cause some street flooding in the study area, and in the lowest lying area begin to encroach on
some homes.

The recommended plan is similar to alternative 5 as presented in the March 1990
Reconnaissance Report. The recommended plan is shown on Plate A-11 in Appendix A, and
includes channel improvements as follows:

Manatee Avenue Bridge to 17th Avenue West - starting upstream approximately

500 feet of the Manatee Avenue Bridge modifications will include clearing and
snagging only;

17th Avenue West to 21st Avenue West - construction of a trapezoidal grass-lined
channel with 1V:2H side slopes, a 26-foot-bottom width and top width varying
from 40 to 80-feet-wide. An additional 10 feet on each side will be required for
operation and maintenance purposes, requiring a total acquisition of 30 feet on
each side of the existing top of bank. This area will be acquired as a perpetual
channel improvement easement;

21st Avenue West to 14th Street West (B.R. 41) - construction of a vertical sheet
pile wall with a 40 foot bottom width. The sheet pile wall will be anchored with
40-foot-long underground steel tie-back rods. These rods will measure 6 inches
in diameter and will be spaced 12 feet apart throughout the length of the sheet
pile wall. The tie-back rods will extend underground approximately 40 feet from
the proposed wall. As such, a 30 foot perpetual underground bulkhead tie-back
easement will be acquired on each side of the channel which will run adjacent to
the 10 feet being acquired for operation and maintenance purposes.

14th Street West (B.R. 41) to 44th Avenue West (Cortez Road) Bridge - resume
construction of a trapezoidal grass-lined channel (1V:2H side slopes, 26-foot-

bottom width, and varying 40 to 80-foot top width) upstream of 14th Street West
(B.R. 41) to just downstream of the 44th Avenue West (Cortez Road) Bridge,
where project improvements terminate. An additional 10 feet on each side will
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be acquired for operation and maintenance purposes. This 30 foot area on each
side of the existing top of bank will be acquired as a perpetual channel
improvement easement.

Existing inlet structures would be modified to conform to project features. No new inlet
structures are planned. The recommended plan of improvements does not call for modifications
to any bridges. However, the proposed channel design would modify the approach and getaway
at numerous bridges. It was noted that the 9th Avenue bridge especially presents a significant
constriction on the existing stream. As part of the recommended plan of improvement, the
channel design would call for realigning the creek to remove, as much as possible, the two
abrupt direction changes at this location. The east bank would be modified to provide a
smoother curve in the alignment of the creek from one side of the bridge to the other.

Two temporary work area easements (staging areas) will also be required. The first area
consists of approximately 3.2 acres and is located directly west of the Ballard School located at
20th Street West, east of the channel and south of 9th Avenue West. The second staging area
consists of approximately 1.2 acres and is located between the eastern side of the channel and
16th Street West, within the Bradenton Trailer Park. The acquisition of a temporary easement
over this area will affect 11 mobile homes.

If the project is authorized, detailed plans and specifications would be prepared for bid
solicitation and construction. Construction would be accomplished under contract with
supervision by the U.S. Army Corps of Engineers. It is estimated that project construction
could be completed within 2 years.

A detailed cost estimate of the selected plan is provided in Appendix D of this report.
All work is based on 1994 price levels, utilizing the fiscal year 1994 discount rate of 8 percent
to determine an annualized cost. A summary of the detailed project costs is given in Table 11
and the annual benefits and costs are shown in Table 12.

Other Considerations

As noted earlier, E.O. 11988 requires Federal agencies to recognize significant values
of floodplains and to consider public benefits that would be realized from restoration or
preservation of floodplains. The four criteria cited earlier provide the basis for determining
overall plan compliance with the order. The floodplain in the project area has been greatly
altered by development. While the proposed plan is within the floodplain, it is considered to
be the only practical alternative for implementation. In this regard, its overall effect is to reduce
the hazards and risks associated with floods in the urban area of Bradenton and adjacent
unincorporated Manatee County and thus minimized the impacts of floods on safety, health, and
the general well-being of the area. In view of these effects and finding, the proposed plan is
considered to be in full compliance with E.O. 11988. The Environmental Assessment describes
the compliance with environment requiremerits.
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TABLE 11

SELECTED PLAN
Summary of Project Costs
(1994 Price Levels)

ACCOUNT ITEM ESTIMATED CONTINGENCY TOTAL COST
COST
02 Relocations $ 295,400 $ 73,900 $ 369,300
09 Channels and Canals 6,570,000 1,642,500 8,212,500
TOTAL CONSTRUCTION COSTS 6,865,400 1,716,300 8,581,700
01 Lands and Damages 2,964,000 1,038,000 4,002,000
30 Plaaning, Engineering and 469,400 117,400 586,800
Design
31 Construction Management 540,200 135,100 675,300
TOTAL PROJECT COSTS $10,839,000 $3,006,700 $13,845,700
TOTAL INITIAL COSTS $13,845,700
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TABLE 12

SELECTED PLAN
ANNUAL BENEFITS AND COSTS
(1994 Price Levels and 8% Interest)

[Revised April 1996 at 7-5/8%)]

ITEM AMOUNT

Initial Costs $13,845,700
Interest during Construction $1:115;300
$1,107,800
TOTAL PROJECT INVESTMENT $14;961;100
$14,953,500
Average Annual Costs $1;223,000
$1,169,900
Operation, Maintenance, and Replacements $9,300
TOTAL ANNUAL COSTS $1;232,300
$1,179,200
TOTAL ANNUAL BENEFITS 3,860,700
B/C Ratio 31
33
Net Benefits T $2:628:400
$2,681,500

Operation and Maintenance

The local sponsor is responsible for operation and maintenance of the
improvements proposed in this report upon the completion of the construction

contract. Development of an operation and maintenance program must be based on

the guidelines found in ER 1110-2-401 (Operation, Maintenance, Repair,
Replacement, and Rehabilitation Manual for Projects and Separabie Elements

Managed by Project Sponsors); and ER 1110-2-1405 (Hydraulic Design For Local

Flood Protection Projects).

The estimated annual cost for operation and maintenance is $9,300 which

. includes regular mowing of the levees and side slopes of the channels. The contractor

will be responsible for all maintenance during the construction contract.
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PLAN IMPLEMENTATION

INSTITUTIONAL REQUIREMENTS

- The draft report was coordinated with the sponsor and other agencies for review and
revisions have been made. This final report will be forwarded for further review and approval
- by the U.S. Army Corps of Engineers. When and if approved, the project would be placed on
the national list of projects awaiting funding. When funds become available, plans and
specifications would be prepared, localmmswouldbeashadws:gnaMCoopemmn
- Agreement, and a contract then advertised and awarded to perform the work. Onoe rights-of-
‘way and casements are provided by the sponsor, construction would be commenced under
supervision of the U.S. Army Corps of Engineers. Following completion of construction, all
project works would be transferred to the sponsor for operation and maintenance,

DIVISION OF RESPONSIBILITIES AND COST SHARING

The implementation of the proposed plan is a joint endeavor by the sponsor and Federal
interests. Thus, responsibilities for implementation are shared by each. The Federal
Government, through the U.S. Army Corps of Engineers, is the lead agency in plan
implementation. As such, the U.S. AnnyOorpsofEngmeuxxsrsponsibleionlld@n@wotk
and engineering, preparation of all necessary contract documents, contract award, supervision
of construction, and assuring project completion. However, prior to implementation, local
mmmmmnwmmtmmmeUmmdSmmmdammsm1036)
'ofﬂ\eWamRaoumuDevelopmtAct(WRDA) OF 1986 (PL 99-662).

COST SHARING FOR FLOOD DAMAGE REDUCTION

Costs for preparation of plans and specifications will be initially Federally financed and
hmmwuedﬁomthespmmdumgwnmmmamofﬂnmlmea(xmplemmmm) :
cost. The cost for plans and specifications is listad in the cost estimate found in Appendix D,
Table D-2, as Planning, Engineering and Design.

The final LCA will be approved during the preparation of plans and specifications. The
LCA must be executed between the local sponsor and the district commander after HQUSACE
project approval and before awarding the initial construction contract for the project. Before
construction, non-Federal interests must agree to: pay 5 percent of the project first cost assigned
to flood control, in cash, during construction of the project, proportional to the rate of Federal
expenditures; and to provide all lands, easements, rights-of-way, including suitable borrow and
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dmdgedmawdﬂdisposalams,mdpafmmaﬂrdnmdnmryrdo@ﬁma.ERRD),
including LERRD required for fish and wildlife mitigation.

Deferred Payment

Section 103(a)(4) of WRDA 1986 permits non-Federal interests to defer payment of
contributions in excess of 30 percent of the costs assigned to fiood control (5 percent cash plus
25 percent LERRD). The excess costs may be paid over a 15 year period, or shorter period,
if agreed to by the Secretary and non-Federal interests. Repayment shall begin on the date
construction of the project or separabie element is completed, and must include intezest from the
date payments would otherwise have been made, at the interest rate determined pursuant to
Section 106 of WRDA 1986.

Federal Funding Limit

Under Section 205 of the 1948 Flood Control Act, as amended, the statutory limit of
Federal cost is $5 million for each project. This Federal limit includes the costs incurred for
all studies (reconnaissance and feasibility) and project impiementation.
Estimated Cost Sharing for Project

Utilizing the cost sharing criteria outlined previously, the breakdown for Federal and non-
Federal participation is shown in Table 13.
Financial Analysis

A letter from the local sponsor will be obtained during review of this report to show their

financial capability and support. Construction will completed under one contract and the non-
Federal share will be provided in advance of construction.
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Sponsor Views

The sponsor, Manatee County, has been contacted on numerous occasions and was given
the opportunity to review the draft report in detail. A copy of the letter requesting the study
from the sponsor is included in Appendix G of this report.

Local Cooperation Agreement (LCA)

A draft Local Cooperation Agreement utilizing the form LCA for Section 205 Continuing
Authority flood control project is located in Appendix H.
Explanation of Cost Sharing Table

Total construction costs include the cost of channels and canals; Planning, Engineering
and Design; and Construction Management (S&I). These costs are summarized on Table 13 and
may be found in detail in the cost estimate included Appendix D, Table D-2.

While there is no limit on the total cost of a project implemented under the Continuing
Authority Program, the statutory federal limit is $5 million which includes the costs incurred for
all studies.

Statutory Federal Limit: $5,000,000

Initial Appraisal 28,700 )
Reconnaissance Study © 60,000

Detailed Project Report (Federal) 233.000

Total Federal study costs 343,700

Total Remaining Federal Limit $4,656,300

NON-FEDERAL

Total Project Cost $13,845,700

Less Federal Share $4.656.300

Non-Federal Share $0.189.400



TABLE 13
Estimated Cost Sharing'
Selected Plan
ITEM TOTAL $ FEDERAL $ NON-FEDERAL $
CONSTRUCTION
Channals and Canals 8,212 500
PED 586,800
Coastruction 675,300
Mansgement (S&I)
TOTAL CONSTRUCTION 9,474,600 5,231,585 4,243,015
COSTS
RELOCATIONS 369,100 369,100
REAL BSTATE? 3,504,000 3,504,000
REAL ESTATE 498,000 117,000 381,000
ACQUISITION/
ADMINISTRATION COSTS
SUBTOTAL 13,845,700 5,348,585 8,497,118
5% CASH CONTRIBUTION (692,285) 692,285
SUBTOTAL 4,656,300 9,189,400
ADJUSTMENT FOR 0 (4]
MAX/MIN CONTRIBUTION
SUBTOTAL 4,656,300 9,189,400
TOTAL 13,845,700 4,656,300 9,189,400

! A more detailed cost sharing breakout will be completed in the executed LCA.

? Includes PL 91-646 Payments and 35% Contingency

Coordination and Public Involvement

Throughout preparation of this report close coordination has been maintained with the
representative for the local sponsor, the Manatee County Public Services Department, with the
city of Bradenton, and with other governmental offices, elected officials, special interest groups
and individual citizens. A public meeting was held on November 29, 1994, in Bradenton,
Florida, in cooperation with the Manatee County Board of County Commissioners.
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CONCLUSIONS

The six alternatives selected for study were evaluated on the basis of costs, benefits
achieved, environmental impacts, and project goals met. Under these analyses; Plans B and 2B,
and Plans C and 2C were eliminated on the grounds that they produced less economic benefits
in excess of costs. Plan A was determined to be the plan producing the greatest economic
benefits in excess of costs while protecting the environment and existing cultural resources, as
required under Federal guidelines for water resources development. Plan A, therefore, was
designated the National Economic Development (NED) Plan.

Plan A includes clearing and snagging the lower reach of Cedar Hammock (Wares Creek)
starting upstream of Manatee Avenue bridge and extending to 17th Avenue West. Thea the
existing channel will be widened to a trapezoidal grass-lined channel with 2H:1V side slopes,
and a 26 foot bottom width extending from 17th Avenue West to 21st Avenue West. A vertical
sheet pile wall channel will be constructed from just upstream of 21st Avenue West to B.R. 41
with a 40 foot bottom width. Tlmtlwtmpezmdalgmss—hnedchanncl(ZHleldcslops a
26 foot bottom width) will be resumed upstream of U.S. Highway 41 and extending to just
downstream of the 44th Avenue West (Cortez Road) bridge, where project improvements
terminate. The design channel top width of the trapezoidal channel would be limited to a
maximum of about 80 feet.

The proposed plan for flood control would provide for reduced flood stages for all flood
events, with a bankfull capacity between the S-year and 10-year flood event, dependmgonmc
- project reach; providing a 10 year level of protection, with minor nuisance flooding in some
areas.. The recommended- plan of improvements does not call for modifications to any bridges.
However, “he proposed channel design would modify the approach and getaway at numerous
bridges. The channel design at the 9th Avenue West Bridge includes realigning the creek to
remove, as much as possible, the two abrupt direction changes at this location. The east bank
would be modified to provide a smoother curve in the alignment of the creek from one side of
the bridge to the other.

This plan appears to be in the best overall public interest and is the most feasible plan
for implementation. This plan meets the designated criteria for participation by the Federal
Govemnment in improvements for flood control. It also conforms to the guidelines for Federal
water resource project development as provided under the Principles and Guidelines. There are
no more economical plans identified that address the primary study objectives and achieve a
significant reduction in flood damages for the area. The impacts of the proposed plan are
deemed beneficial overall and the plan is considered to be in full compliance with all pertinent
environmental statutes as well as other Federal laws and directives regarding water resource
project development.

Pertinent economic data for the recommended plan based on 1994 price levels and an
interest rate of 7-5/8 percent (revised April 1996) are as follows:

Estimated First costs
Federal $ 4,656,300
Non-Federal 9,189,400
Total $13,845,700
Average Annual Costs $ 1,169,900
Average Annual Benefits $ 3,860,700
Benefit-to-Cost Ratio 3.3:1

Based on an analysis of overall economic, environmental, and social impacts, the above
plan was found to be in the Federal interest and justified for implementation. Therefore, this
flood protection plan is recommended for approval for Federal construction.
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RECOMMENDATIONS

The Administration has initiated the development of a new cost sharing policy for flood
damage reduction projects. I recommend that improvements for flood damage reduction in the
Cedar Hammock (Wares Creek) Basin be authorized subject to cost sharing that is consistent
with Administration policy. This recommendation is also subject to the non-Federal sponsor
agreeing to comply with applicable Federal laws and policies, including the following
requirements:

a. Provide all lands, easements, and rights-of-way, including suitable borrow and
dredged or excavated material disposal areas, and perform or assure the performance of all
relocations determined by the Government to be necessary for the construction, operation, and
maintenance of the project;

b. Provide or pay to the Government the cost of providing all retaining dikes,
wasteweirs, bulkheads, and embankments, including all monitoring features and stilling basins,
that may be required at any dredged or excavated material disposal areas required for the
construction, operation, and maintenance of the project;

c. For so long as the project remains authorized, operate, maintain, repair, replace, and
rehabilitate the completed project, or functional portion of the project, at no cost to the Govern-
ment, in accordance with applicable Federal and State laws and any specific directions prescribed
by the Government;

d. Grant the Government a right to enter, at reasonable times and in a reasonable
manner, upon land which the local sponsor owns or controls for access to the project for the
purpose of inspection, and, if necessary, for the purpose of completing, operating, maintaining,
repairing, replacing, or rehabilitating the project;

e. Hold and save the Government free from all damages arising for the construction,
operation, maintenance, repair, replacement, and rehabilitation of the project and any project-
related betterments, except for damages due to the fault or negligence of the Government or the
Government’s contractors;

f. Keep and maintain books, records, documents, and other evidence pertaining to costs
and expenses incurred pursuant to the project to the extent and in such detail as will properly
reflect total project costs;

g. Perform, or cause to be performed, any investigations for hazardous substances that
are determined necessary to identify the existence and extent of any hazardous substances
regulated under the Comprehensive Environmental Response, Compensation, and Liability Act
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way necessary for the construction, operation, and maintenance of the project; except that the
non-Federal sponsor shall not perform such investigations on lands, easements, or rights-of-way
that the Government determines to be subject to the navigation servitude without prior specific
written direction by the Government; i

h. Assume complete financial responsibility for all necessary cleanup and response costs
of any CERCLA regulated materials located in, on, or under lands, easements, or rights-of-way
that the Government determines necessary for the construction, operation, or maintenance of the
project;

i. To the maximum extent practicable, operate, maintain, repair, replace, and rehabilitate
the project in a manner that will not cause liability to arise under CERCLA;

j. Participate in and comply with applicable Federal floodplain management and flood
insurance programs in accordance with section 402 of Public Law 99-662;

k. Prevent future encroachments on project lands, easements, and rights-of-way which
might interfere with the proper functioning of the project;

1. Not less than once each year, inform affected interests of the limitations of the
protection afforded by the project;

m. Publicize floodplain information in the area concerned and provide this information
to zoning and other regulatory agencies for their use in preventing unwise future development
in the floodplain, and in adopting such regulations as may be necessary to prevent unwise future
development and to ensure compatibility with protection levels provided by the project;

n. Comply with the applicable provisions of the Uniform Relocation Assistance and Real
Property Acquisition Policies Act of 1970, Public law 91-646, as amended by title IV of the
Surface Transportation and Unifor Relocation Assistance Act of 1987 (Public Law 100-17),
and the Uniform Regulations contained in 49 CFR part 24, in acquiring lands, easements, and
rights-of-way, and performing relocations for construction, operation, and maintenance of the
project, and inform all affected persons of applicable benefits, policies, and procedures in
connection with said act;

o. Comply with all applicable Federal and Commonwealth laws and regulations,
including section 601 of the Civil Rights Act of 1964, Public Law 88-352, and Department of
Defense Directive 5500.11 issued pursuant thereto, as well as Army Regulation 600-7, entitled
"Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or Conducted
by the Department of the Army";
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0. Comply with all applicable Federal and Commonwealth laws and regulations,
including section 601 of the Civil Rights Act of 1964, Public Law 88-352, and Department of
Defense Directive 5500.11 issued pursuant thereto, as well as Army Regulation 600-7, entitied
"Nondiscrimination on the Basis of Handicap in Programs and Activities Assisted or Conducted
by the Department of the Army";

The recommendation contained herein reflects the information available at this time and
current departmental policies governing formulation of individual projects. It does not reflect
program and budgeting priorities inherent in the formulation of a national civil works
construction program nor the perspective of higher review levels within the executive branch.
Consequently, the recommendation may be modified before it is transmitted to the Congress as
a proposal for authorization and implementation funding. However, prior to transmittal to the
Congress, the sponsor, Manatee County Government, Florida; interested Federal agencies; and
other parties will be advised of any modifications and will be afforded an opportunity to

Vet

Colonel, Corps of Engineers
Commanding
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1, 1980.

as, prepared by

ida, dated July 1984, prepared

f Bras ehensi an, prepared by the City of Bradenton, adopted
JuIy 26, 1989 by the Clty Council of Bxadenm Florida, and amended by Ordinance 2457
April 10, 1991.
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[First Endorsement]

CESAD~ET-PL (CESAJ-PD-PF/17 Apr 96) (10-1-7a)

Mr. Meyer/bg/404-331-4326

SUBJECT: Cedar Hammock (Wares Creek) Feasibility Report and
Environmental Assessment

Commander, South Atlantic Division, U.S. Army Corps of Engineers,
Room 322, 77 Forsyth Street, SW., Atlanta, Georgia 30303-3490
08 MAY 19%

FOR CHIEF, POLICY REVIEW AND ANALYSIS DIVISION, ATTN: CECW-AR,
7701 TELEGRAPH ROAD, ALEXANDRIA, VIRGINIA 22315-3861

I concur in the recommendation of the District Engineer in the
provision of flood damage reduction measures for Cedar Hammock
(Wares Creek) in Bradenton, Manatee County, Florida.

L.ch

. L. Vanantwerp
Brigadier General,
Commanding

Encl
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ENVIRONMENTAL ASSESSMENT

1.00 SUMMARY. This Environmental Assessment has been prepared by the Jacksonville
District, U.S. Army Corps of Engineers (Corps) to document feasibility phase investigations
of flood damage reduction measures along the east branch of Cedar Hammock drainage canal
and Wares Creek, in the City of Bradenton and unincorporated Manatee County, Florida,
Authorization for the study is contained in Section 205 of the 1948 Flood Control Act, as
amended. Co-sponsor of the project is Manatee County. Flood damage reduction measures
recommended are shown on Figures 1 and 2 and Plate 11. Proposed improvements would
begin near the mouth of Wares Creek, on the south side of Manatee Avenue (S.R. 64), in
Bradenton, and end on the north side of Cortez Road (44th Avenve West). Recommended
improvements include the following: (1) snagging and clearing along lower Wares Creek,
beginning south of the Manatee Avenue Bridge and extending upstream to 17th Avenue
‘West, with some minor stream realignment recommended around the Sth Avenue West
bridge; all of the snagging and clearing work to be accomplished within the existing channel;
(2) Channel improvements beginning at 17th Avenne West and extending upstream to the
north side of 21st Avenue West, consisting of a trapezoidal earthen channel with a 26 foot
Wwﬁth,2honmﬂlmlmaladeﬂopsmdvmbhtopwxdth {3) Channel
improvements beginning at the south side of 21st Avenue West and extending through 30th
Avenue West, ending at the 14th Street West intersection, consisting of a 40 foot wide,
vertical walled, sheet pile lined channel; (4) Beginning at the intersection of 30th Avenue
‘West and 14th Street West, extending upstream tw the north side of Cortez Road (44th
Avenue West) channel improvements consisting of a trapezoidal, earthen walled channel with
2 horizontal oa 1 vertical side siopes and & 26 foot bottom width. Clearing and smagging and
the ¢hannel improvements will genecate about 100,000 cubic yards of excavated material,
which will be removed to an upland disposal site (Manatee County landfill). An evaluation
was made-of the existing environmental resources and the probable environmental effects of
implementing the alternatives discussed in the Detailed Project Report (DPR). Information on
natural and man-made resources of the study area was obtained from existing sources,
acoping responses from State and Federal resource agencies, studies performed under
contract to the Corps, and provided by cooperating ageacies and the co-sponsor, After
consultation with the State Historic Preservation Officer, the U.S. Fish and Wildlife Service,
Southwest Florida Water Management District and interested resource agencies and parties,
the Corps has determined that no significant impacts to natural ar man-made resources would
result from implementation of the recommended plan. A preliminary Finding of No
Wmmuanwm&)

ACTION. CedarHamnmkmbnnchndWmCmakmuppsandbwermdmof
the same stream. Wares Creek is the name attached to the downstream reach, which is
mostly within the city limits of Bradenton. The Cedar Hammock part of the stream is a
partly hardened urban drainage waterway that empties into Wares Creek, which in tum
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enters the Manatee River in Bradenton. The entire stream system covers about 6 square
miles and drains densely populated residential and commercial areas of Manatee County.
Residential lots crowd particularly close along both banks of Wares Creck (betweea 9th
Avenue West and 26th Avenue West). Two large shopping malis near the upstream end of
the study area (Cortez Mall and De Soto Mall) contribute significant amounts of ranoff from
hardened roofs and parking areas. This urban drainage basin was mostly built up prior to
current State and Water Management District regulations requiring retention of storm runoff,
and lacks adequate storm water retention areas. Minor flooding occurs frequently all along
the Jower canal and Creek, and major rainfall events such as the well-documented flood of
1988 cause extensive property damage and disruption of traffic and normal business activities
along Highways (Business) 41 and US 301. Refer to the Main Report and Appendix A
(Hydrology and Hydraulic Analysis) for documentation of prior floods.

ll)nammofdnmgandm(nlmgmofw”s&wk)mddnmd
widening and other improvements (between 17th Avenue West and Cortez Road).
Improvements are designed to reduce flood stages for all flood events, with a bank-full
capacity greater than the 5 year flood event for most of the study reach.

Proposed improvements would begin near the mouth of Wares Creek, on the south
side of Manatee Avenue (S.R. 64), in Bradenton, and end on the north side of Cortez Road
(44th Avenue West). Recommended improvements include the following: (1) snagging and
clearing along lower Wares Creek, beginning at the South side of the Manatee Aveane
Bridge and extending upstream to 17th Avenne West, with some minor stream realignment
recommended around the 9th Avenue bridge; all of the snapging and clearing work would be
accomplished within the existing channel; (2) Channel improvements beginning at 17th :
Avenue West and extending upstream to the north side of 21st Avenue West, consisting of 2
trapezoidal earthen channel with a 26 foot botsom width, 2H on 1V side slopes and variable
top width; (3) Chanoel improvements beginning at the south side of 21st Avenue West and
extending through 30th Avenue West, ending at the 14th Street West intersection, consisting
of 2 40 foot wide, vertical walled, sheet pile lined channel; (4) Beginning at the intersection
of 30th Avenue West and 14th Street West, extending upstream to the north side of Cortez
Road (44th Avenue West) channel improvements consisting of a trapezoidal, earthen walled
channel with 2H on 1V side slopes and 2 26 foot bottom width, All materials excavated
mwwﬁbemvedwdnmbdmuoﬂ'ﬁmqﬂmddwod‘ area, the Manatee County

Other alternative courses of action evaluated but not recommended as effective include
10 action, upstream flood retention, ye-routing of ane tributary, various combinations of
downstream bridge removals, evacuation of residents, further widening and/or deepening of
the Cedar Hammock east drainage system, and other types of flood protection, including
fiood-proofing. Removal of a larger number of residences would not be cost-effective, due
to the extremely dense development of surrounding neighborhoods and prevailing high real
estate values in the Bradenton Metropolitan area, While upstream reteation might have
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offered an effective solution many years ago, at present the parts of the watershed most in
need of retention areas are built out into medium or high density residential and commercial
property and a diligent search during the feasibility phase of the study did not identify
sufficient undeveloped lands to retain a significant proportion of the runoff in most sub-
watersheds. The vacant lot that had been identified in the Reconnaissance Report (located
near the head of the western tributary of the Cedar Hammock East Branch) would not have
contributed significantly to flood reduction, since this sub-watershed already has sufficient
retention areas. Re-routing of part of the western tributary was likewise evaluated and not
recommended, since it was found to worsen flood stages upstream along the eastern
tributary, where flood problems were most severe. Greater widening of the east sub-
tributary of the Cedar Hammock Canal was considered but not recommended because the
cost would have far exceeded Federal cost limitations under the Section 205 (Continuing
Authorities) program. Raising of one or more downstream bridges would have provided
additional flood relief, but, as in the case of greater channel widening, the additional costs
would have been bome by the non-Federal partner, who opted not to endorse this action.
Likewise, flood-proofing structures by raising the general ground Jevel would be enormously
Wammmmww It was determined that the proposed plan,

vigorous
mmummmwmmmumm

4.NAW. ‘The watershed of Cedar Hammock East
Branch/Wares Creek covers about 6 square miles. Topography is nearly flat in the western
part of the watershed and steeper in the eastern tributary branch. The lower watershed
includes mostly single family residential structures, inchuling a large number of
manufactured homes (mobile homes). Rmdwuofawmmuduumaﬁemdbym

urban infrastructure elements, including sanitary sewers, are affected. Under existing
conditions even 3 50% ﬂyw’)mﬂoodmngmﬁmmmpmof
commerce and daily life.

4.01 Air quality and Noise. In general, air quality in the Bradenton area and the rest of
Manatee County is good. There are no noa-aitainment areas within the County. The largest
industrial emitters in the County are a large power plant, a phosphate mining operation and a
citrus processing plant, all located in the eastern part of the County at a considerable distance
from the study reach. The urban environment is fairly noisy in the daytime, especially near
Manatee Avenue and along the Cedar Hammock East Branch reach that runs close to
Business 41.

4.02 Water quality. There are no permanent water quality stations along Wares Creek or
Cedar Hammock East Branch. Water quality data for this part of the Cedar Hammock basin
periods the predominant source of flow is groundwater exfiltration and the stream supports

small fish and invertebrates as well as the wading birds that feed on them (refer to
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Paragraphs 4.05 and 4.06). Due to the impervious nature of a substantial part of the
watershed and the lack of on-site retention, urban and primarily residential storm runoff
arrives at the stream with most of its conventional pollutant Ioad in solution ox suspension.
The stream does not appear to be affected adversely by existing storm water flow as it
supports healthy populations of biota as meationed above.

4.03 Cultural resources. Initial coordination with the Florida Division of Historical
Resources indicated that no known archeological or historic properties were recorded in the
project area. In letters dated Januvary 19, 1989 and March 28, 1989 the Florida State
Mcmoﬁwwm;aﬂwﬂmmuwmﬂaﬁm
Mandamtheﬁgniﬁanceofhimmmaemmuaﬁmdbymepmpo&d
project. A cultural resources survey was conducted by historic preservation staff of the U.S.
Army Corps of Engineers oa 9-10 March 1992. The survey inciuded archival research and a
mwmmdmmmmmmmm
ca. 1851 military maps of the project area, 1915 Sanborn Insurance Maps, and a series of
aerial photos from 1940, 1951, and 1969. During the inspection of the project area
mapsandaed.ﬂphom,minedapondgtamdmﬁmmﬂmjndmny
placed shovel tests searching for intact archeological deposits. Three bridges crossing Wares
Creek at 7th, Sth, and 12th Avenues and several residential structures north of 30th Avenue
myuwywmmmmmmmwwofmm
Places. Nomﬁaﬂydgﬁﬁammmmmﬁ&dwuﬁdm
Amm.andmﬁgniﬁeamﬂdwdogialdumhawdwkhinmypnofthepmjaa
area.

4.04 Aesthetic resources. Aesthetic resources are defined as *those natural and cultural .
mxummm;mbkm'inum,mmly
from the predominantly visual sense. Counsequently, "aesthetic resources are commonly
referred to as visual resources, ... features which can potentially be seen.®

The existing aesthetic resources within the study area are considered to contribute
the proposed project. Visual acsthetics of the arca surrounding the stream are typical of
older single-family residential and small scale commercial ncighborhoods, with rather
relatively large expanses of concrete and asphalt in relation to green spaces. The general
exception is constituted by the banks of Wares Creek. Somewhat more "natural® creek
seningxmimmeﬁamlyviﬁble&omthemymnbﬁdgumnmdnauk;mplu
would be bridges at 9th, 12th, and 14th Avenucs. The creek is almost completely shaded by
unnneueeanopisﬁoml«thMAvume;ﬂnuuwverpmviduuehﬁngmd
cooling experience. From 21st 10 23rd Avenues the project study arca possesses acsthetic
value because of the mature native trees on maintasined grassed banks, These trees provide
medennreﬁdmﬁﬂdevdopmwimavinnlmdaudiwrym,cdm,mdwdingrdief
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from the otherwise flat urbanized area. Upstream of the fire station bridge, a row of mature
shade trees screea a residential development from the heavy traffic of Business 41. Channel
areas to the south possess patchy mature tree areas with lower aesthetic value due to washed
out banks, unmowed wild native perennial grasses, cross bracing, and dense commercial
development along Highway 301.

4.05 Wildlife resources. Field visits and consultation with the U.S. Fish and Wildlife
Service Vero Beach Field office (FWS) did not lead to identification of any critical
populations or habitat resources in the area of the project. In response to early scoping for
cavironmental issues, the State of Florida Game and Freshwater Fish Commission
(FGFWEFC) identified the following Endangered (E), Threatened (T), or State Species of
Special Concem (SSC) as potentially present in the project area: West Indian manatee (E),
wood stork (E) bald eagle (T), southeastern American kestrel (1), eastern indigo snake (T),
Sherman’s fox squirrel (SSC), American oystercatcher (SSC), snowy egret (SSC), tricolored
heron (SSC), reddish egret (SSC), brown pelican (SSC), gopher tortoise ($SSC), American
alligator (SSC) and common snook (SSC). However, studies performed by U.S. FWS under
the Fish and Wildlife Coordination Act (Coordination Act Report) did not find significant
populations or even habitat suitable for these species in the study reach. Wading birds,
including the snowy egret and wood stork, may sporadically visit the stream and feed on its
fish and invertebrate fauna, but no adequate reproductive habitat occurs within the study
reach, due to the dense urban surroundings and the inevitable presence of feral and domestic
animal predators. Manatee habitat does exist at the mouth of Wares creek with the Manatee
River, where decper water is available; however, the study reach is too shallow to provide
habitat for manatee, mature snook, or mature alligators. In addition to the above species,
- FWS and FGFWFC identified the Florida Scrub Jay (E) as potentially present in the
undeveloped brush surrounding the upstream deteation area along the west tributary to Cedar
Hammock East Branch. However, as part of a Planning Aid stody undertaken during the
project’s Reconnaissance phase, this area was inspected by Service biologists with negative
results. Both FWS reports, which are reproduced in the Coordination Appendix, conclude
that none of the above listed species are regularly present in the study reach, and no
significant habitat for these species is preseat.

Birds arc the most notable wildlife resource in the drainage basin. All common
species of waders probably visit the stream; in addition to the species listed above, white ibis
and little blue heron were observed feeding along the stream during biologists® site visits. A
midstream shoal island just south of the Manatee Avenue bridge supports a young mixed
stand of black and white mangroves. These shrubby trees were frozen to ground Jevel in
December, 1989, but have recovered by vigorous sprouting in subsequent years. During
mnﬂprqeuplannmgtthorpswasmquwedmemmdummanfﬂwshoal but
hydranlic studies showed that it does not coatribute to upstream flooding, and its removal is
not part of the presently proposed project. This small island is a significant refuge and
possibly 2 night roost for wading birds, including tricolored, great and little blue herons. Its
isolation in the middie of the stream makes it inaccessible to some urban predators, most
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notably domestic cats, while the waders find abundant food resources in the small fish and
invertebraies that inhabit the stream.

4.06 Fish resources. Except in the cstuarine reach (generally, downstream of the 9th
Avenue bridge in Bradenton), the stream is too shallow and narrow, and its water levels
fluctuate too abruptly in response to rainfall-generated runoff, to support a great diversity of
aquatic life. The Planning Aid Report (PAR) prepared by FWS lists mosquito fish, soft
shelied turtles and other turtles as dominant faunal elements. Other freshwater fauna include
diving beetles, insect larvae and small snails. The estuary supports small or juvenile
individuals of mullet, needlefish, sand perch, sheepshead and killifish, and may provide some
limited developmental habitat for juveniles of other estuarine fish. The fish fauna is
essentially washed out of the watershed into the Manatee River during major flood eveats,
re-establishing itself during intervening normal flow periods. Due to regular bank clearing
by the County and city public works crews, creek bank habitat is moderately to severely

4.07 Hazardous, toxic and radiologic waste, A preliminary assessmeat was conducted in
March 1994 to address the existence or potential for occurrence of HI'W contamination on
1ands, including structures and submerged lands, in the Cedar Hammock/Wares Creek study
area. The assessment included a project review, site literature/document review, and site
reconnaissance. During the reconnaissance, the following potential indicators were looked
for: Landfills, dumps, disposal areas; burning or bumned areas; aboveground or underground
tanks; vats, lagoons, ponds or basin sludge pits; excavations (pits, quarries or borrow areas);
containers of unidentified substances; spills, seepage, slicks; odors; dead or stressed
vegetation (brown, spotted curled or withered leaves); water treatment plants; wells, ditches,
trenches, depressions; transport areas (i.e., boat yands, harbors, rail yards, airports, truck
terminals); abandoned buildings. The preliminary assessment report found no indicators of
toxic or madiologic waste.

5.01 Unavoidable adverse effects. Clearing and snagging at the mouth of Wares Creek
will cause temporary adverse effects on wildlife habitat and fish resources due to noise of
heavy machinery, disturbance of the substrate and temporary increases in water turbidity due
to excavation. However, creek bottom sediments are fairly coarse (mostly sand-size) and
natural settling will quickly restore stream clarity. Furthermore, stabilization of the bank
siope will decrease future sedimentation due to rainstorm events. The only permanent
wetland that will be affected on project lands is the stream bottom itself. The stream cross-
sectional area will be widened over its present dimensions, providing additional substrate for
in-stream organisms during low flow periods. However, as at preseat, extreme fiood events
will essentially wipe out attached benthic vegetation and flush out invertebrate and fish fauna,
which will then gradually re-establish when the flood has abated. The mangrove-colonized
sand island downstream of the 7th Avenue Bridge, once proposed for dredging by the co-
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sponsor, exerts no influence on upstream flood levels, and is not proposed for removal,
Since no significant wetlands resources will be affected, no specific wetland mitigation
measures are proposed.

Some mature or specimen size shade trees will be removed along the channel right-of-
way. These trees belong to common native or exotic species used for urban landscaping, and
do not constitute significant natural resources. However, they contribute to soften the
change the appearance of the channel and reduce available shade over the water in some
reaches. Tree removal will affect the visual esthetics of the project reach, and replacement
plantings are recommended (refer also to Paragraph 5.09).

5.02 Relationship between shott term uses of the environment and maintenance and
enhancement of long term productivity. The human eavironment is already committed to
long term residential use. The project discussed in this EA is designed to sustain and
improve the quality of the existing human-dominated eavironment and increase business
productivity by reducing the risk and frequency of flooding. No significant or highly
productive nawral habitats have been identified on the watershed in the study reach;
furthermore, water quality modeling indicated that no change in the quality or contaminant
levels in the receiving waters (the mouth of the creek) would be induced by project
construction. Therefore, no trade-offs of long term productivity for short-term use can be
_ identified in relation to the proposed project. .

5.03 Irreversible or irretrievable commitments of resources. No new irreversible
commitments would be made by the proposed project. No additional natural areas would be
committed or converted to urban use by the proposed project. The stream reach proposed
for installation of vertical sheet pile reinforced channel walls already has a vertical or near-
vertical cross-section, and most of it is now bulkheaded on one or both sides with concrete.
Most commitments of resources have already been made in the study area. Almost the eatire
stream drainage is now committed to urban residential and commercial use, and this status is
unlikely to change in the foresesable future,

5.04 Relationship between the proposed action and Federal, State and local land use
policies, plans and controls. The proposad flood control project is consistent with
thmmmmwmﬁmmmy
and the City of Bradenton, although it is smaller in scope than many prior proposals, since it
does not include bridge removal or rerouting of the western tributary of Cedar Hammock
East Branch. During plan formulation a sumber of potential sites for additional storm water
reteation were identified, but these sites were determined to offer inadequate capacity to
significantly reduce flooding or contaminant loading, while at the same time greatly

10 their extremely high cost in relation to the flood reduction benefits they poteatially would
have generated. Rerouting of the western East Branch tributary was dropped from further
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consideration when hydraulic studies indicated that this altemnative would actually worsen

The proposed project has also been evaluated for consistency with the Florida Coastal
Zone Program and determined t0 be consistent. It would not cause adverse impacts on water
quality or significant marine or estuarine resources; it would contribute to reduce
sedunmmmoflowethCreek,bypmumngummngformosemsoﬁhesumm
that would experience high water velocities, while providing a grass-lined bank with stable
side slopes for the rest of the project reach. Relationship between the proposed action and
Federal, State and local land use policies, plans and controls.

5.05 m‘ectsoncommnnnygrowth,mhdonandthedlsphmentofpeoplemd
businesses. An estimated 11 mobile homes, located in the Bradenton Trailer Park, would
need to be removed in order to allow staging and permanent maintenance access to the
vertical-walled section of Cedar Hammock. No other residences or businesses would be
displaced. Clearing and grubbing along the Wares Creek segment will be accomplished by
placing equipment within the banks, thereby avoiding unnecessary takings of or disturbance
to private properties. Access and permanent right-of-way easements have been minimized
there as well as throughout the rest of the project. There will be no other permanent effects
on community cohesion. No businesses would be displaced. Since the communities
surrounding the study reach are already densely developed, and the purpose of the
recommended plan was to avoid unnecessary and costly taking of properties along the
stream, implementation of the plan, while it would not stimulate new growth, will not
interfere with existing infrastructure, buildings or commerce.

5.06 Air quality and noise effects. Some temporary local increase in particulate and
hydrocarbon emissions are expected while the project is under construction, due to the
movement of heavy equipment (dump trucks) through the neighborhood to the county
landfill. However, all applicable air quality regulations will be implemeated to minimize
these effects. Once the project is built air quality will be the same as under without-project
conditions. The operation of construction machinery will create additional noise that is likely
to disturb some resideats living immediately adjacent to the creek during daytime hours. All
construction activities would be accomplished during normal working hours, and appropriate
noise-suppression equipment would be installed on coastruction vehicles. The noise
environment of the study reach would return to normal once the project is built.

5.07 Water quality effects. The Florida Department of Eavironmental Protection (DEP)
and the Southwest Florida Water Management District (SWFWMD) recommended a
modeling study of storm water runoff under with-and-without project conditions, to
determine if the proposed improvements would worsen water quality over existing conditions
at the downstream end of the proposed project. The model chosen was the Corps water
quality model HEC-5Q. The modeling study and its results are discussed in Appendix F.
The conclusion, based on the model runs, was that estimated nutrient and pollutant loads of
the conventional chemical constituents modeled would be no different under with-and-without
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project conditions; that is, there would be no increase in loads to the receiving waters
(Manatee River and eventually Tampa Bay) under design flood conditions, as compared to
present conditions. This was due primarily to the short retention times in the system. There
wmldalsobenonetovmllmusemloadmg specifically nutrients and selected other
constituents, to the receiving waters. The long-term water quality effects of the project are
neutral. :

5.08 Effects on cultural resources. The three bridges crossing Wares Creek at 7th, Sth,
axﬂl%Ammmdﬂwmdmnﬂmmnor&ofSOﬂxAmuewhchmybedxgibh
fmmdummﬂwNaumﬂReglmoinmPlamwmmbeaﬁemdhyﬁnpmposed
action. As documented during the cultural resources survey completed in 1992, no other
Ppoteatially significant historic properties are located within the project area. Based on the
results of the survey, and in compliance with the National Historic Preservation Act of 1966,
as amended (PL 89-655) and its implementing regulation 36 CFR Part 800, the U.S. Army
CorpsofEngmmdetumnedthzthpmposedprqeawmndhvemeﬂ'eampmpuus
listed on or eligible for listing on the National Register of Historic Places. In a letter from
the Florida State Historic Preservation Officer (SHPO) dated October 10, 1991, and in
wbseqlmndephoncconva:aﬁominApﬁllm,theSHPOmmedwdﬂlﬂﬁs
determination. If, during construction, it is determined that previously undiscovered historic
properties will be adversely affected by the project, a mitigation plan will be developed, in
consultation with the SHPO, and completed. All work will be conducted in compliance with
the National Historic Preservation Act of 1966, as amended (PL 89-655) and the
Axd:eobgialandHimﬁcPrwvaﬁmAa,uammded(PL%”I). '

5.09 Acsthetic effects. The implementation of the flood control channel improvements
waﬂddnrdwyomgmveandexoncplzmnmcnalﬁomﬂ:cchanndandsdedopato
increase capacity and flow rate in the "clearing and snagging” area. Aesthetics will be
permanently affected by this project component. The trapezoidal grass-lined channel will
enlarge the existing channel and take down all trees within the construction easement.
Grassing channel side-slopes, where channel bank widening and reshaping will occur, is the
recommended construction method for bank stabilization and aesthetic treatment. Vertical
sheet pile walls beginning “just upstream of 21st Avenue” will denude the stream bed and
construction easement of trees in a community park and the densely developed Bradenton
also require tree removal for installation. Trees within the permanent project easements will
be cleared to provide access for channel improvements. Staging areas have been located.
Temporary impact on existing aesthetics are anticipated in these areas. However no long
tumadvuseawheﬁcimpamaremﬁdpaxedmthcpmjeamgingmatmisﬁm

The concept of an aesthetic mitigation plan is to restore the aesthetics to their pre-
project condition. A tree survey is recommended as part of the plans and specifications
study phase so the project can appropriately include existing trees in the final design. Project
channdunpmvemmuwuldmﬂwttheensungnaghbomoodhndmpepmmceby
“trimming up” low growing tree limbs instead of clear cutting trees in the “clearing and
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snagging" phase. The trapezoidal channel work could consider bulkheading trees which fall
into the “channel construction” areas. Trees within the construction easement could be
preserved, not clear-cut. If low tree limbs deny construction access, they could be properly
pruned to maintain natural tree form and healthy tree growth.

) Manatee County has a tree replacement ordinance in the County zoning and planning
code. Tree replacement is the final and ultimate endeavor which has the greatest chance to
restore impacts to aésthetics altered by the channel improvement project. The local sponsor
could accomplish tree planting through contracts or volunteer programs similar to the
Jacksonville Gator Bow] Tree Planting Project. The benefit of native, southern wildflower
seed mix would be realized with the decreased cost of mowing and the increase of aesthetics
in the area. Detailed aesthetic plans and specifications will be developed once a final survey
is completed. A $50,000 budget for tree replacement would adequately fund the planting of
three gallon sized native trees by volunteers, based on the tree plantings at the Gator Bowl
interchange in Jacksonville, Florida.

5.10 Effects on fish and wildlife resources. Clearing and grubbing, channel widening and
bank stabilization during coastruction will cause temporary removal of bank slope vegetation
and stream bottom vegetation, leading to mortality, disturbance or emigration of the stream
fauna. After construction is complete stream bottom habitat will restore itself through re-
seeding of aquatic plants and re-migration of small fish; but these organisms will continue to
be (as-at present) susceptible to total or partial wipe-out during heavy runoff events.
Removal of trees inside the 10° wide maintenance right of way on each side of the channel
will reduce shading of the channel bottom and may slightly increase daytime water
temperatures in affected reaches. This factor is not expected to significantly affect overall
water quality, because long stretches of the stream are already cleared of overhanging
vegetation. Fish and wildlife resources of the study reach are minimal, coasisting of small
or transient populations of few species, mostly of small freshwater and estuarine fish and
wide-ranging wading birds. Neither the Planning Aid Report (PAR) written during the
reconnaissance phase of the study, nor the draft Coordination Act Report (CAR) submitted
during feasibility stage studies have identified significant fish and wildlife resources. The
U.S. Fish and Wildlife Service stated in the CAR that it has no objections to the project as
proposed, although it did criticize the small detention areas once considered (during plan
formulation), because it feared they might attract wildlife and subject it to unnecessary
predation and traffic dangers.

5.11 Effects on property values. The proposed project would not cause severance of
significant areas of property from parent tracts. Most of the proposed channe! maintenance
casements take small portions of the rear of tracts: "back yards”. No effect is expected on
the value of the remainder of affected tracts. Property values of tracts adjacent to Cedar
Hammock/Wares Creek may now be lower than those of similar properties outside the flood
zone (because of their susceptibility to frequent flooding). These existing residential and
commercial properties adjacent to the study reach may increase in value if the project is built
and flood frequency is reduced.
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5.12 Cumulative effects. There are no additional Corps projects in the Wares Creek
watershed. All of the preseatly foreseen project impacts are accounted for in this
environmeatal document. Coastruction and operation of the proposed channel improvements
for flood control will increase the cumulative urbanization of the watershed through further
human-induced alterations of the Wares Creek channel; but this process is already so far
advanced that impacts on natural resources would be minimal or insignificant.

6.00 COMMITMENTS.

Since no significant natural or cultural resources have been identified inside the
proposed project reach, no mitigation commitments have been made to date. Should
ewdaweofmchtmmbedmcovueddtmnghwmgaofpmjemdwdopmeng
cmaﬂmnmmﬂ:thcappmpmmmagmwmﬂdbem—mmmedandappmpnm
mmganonwwldbeconsnduedand/onmplemmtedaszppmpm

7.01 Clean Air Act. The project will comply with the Clean Air Act. Coordination with
DEPandmeMammeCamyDepamantofPubthorhmduzmdthanhepmjeamnmd
inside an attainment area. The project is not expected to cause any significant new
atmospheric emissions. Applicable air quality regulations will be strictly followed.

7.02 Clean Water Act. An evaluation of the water quality effects produced by proposed
modifications to the waterway has been completed as required under the Clean Water Act.
This evaluation is reproduced as Attachment A. The project is specified as complying with
the Act. A Water Quality Certificate from the State of Florida certifying that State water
quality standards will be not be exceeded will be applied for.- Tampa Bay, to the north, and
Sarasota Bay, to the south, are National Estuary Program sites under the Clean Water Act.
None of the improvements proposed in this study would affect water quality in these
estuaries.

7.03 Coastal Zone Management Act. This study and project are in compliance with the
policies of the Coastal Zone Management Program of Florida. The Consistency Evaluation
is found as Attachment B of this Environmental Assessment.

7.04 Endangered Species Act. No species designated under this act occur in the area. No
resting, feeding or reproductive habitat of any designated species occurs in the area.
Informal consultation under Section 7 of the Act was concluded during the reconnaissance
phase of the study (Attachment C). The Coordination Act Report (CAR) reconfirmed the
absence of Federally designated endangered or threatened species or other significant wildlife
populations. The CAR is reproduced in Appendix G (Coordination).
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7.05 Estuary Protection Act. This Law provides for Federal designation of Estuaries of
National Significance, and consultation with the Secretary of the Interior for projects that
may impact such estuaries. The Wares Creek estuary is not part of such a designated area.

7.06 Fish and Wildlife Coordination Act. The proposed project has been coordinated with
the Vero Beach Field office, U.S. Fish and Wildlife Service; a Coordination Act Report
(CAR) is included in Appendix G. The CAR states that no significant fish or wildlife
resources occur along the proposed project alignment. Nevertheless, they recommend stream
"rejuvenation” measures for fish and wildlife habitat enhancement along lower Wares Creek
(widening meanders, creation of riffles, etc) that would require a much wider real estate
footprint than the current clearing and snagging proposed by the Corps, and would require
extensive additional land acquisition through densely developed residential neighborhoods.
Since this proposed "rejuvenation” is for the purposes of enhancing stream habitat quality, it
does not consider flood retention capacity, nor the probable effects of existing frequent floods
on such a "rejuvenated” floodplain, if it were built. The proposal was not further considered,
because the CAR states that no significant habitat will be impacted by the recommended
project; therefore there is no justification for the improvements proposed.

7.07 National Historic Preservation Act. This law requires Federal agencies to take into
consideration the effects of their undertakings on historic properties, and to afford the
Advisory Council on Historic Preservation or the State Historic Preservation Officer the
opportunity to comment on the effects of the undertaking. This project is in full compliance

7.08 -National Environmental Policy Act (NEPA). An Environmental Assessment (EA) of |
the potential effects of the proposed snagging and clearing has been conducted. The draft
document has been coordinated for public comment and comments received. Based on the
results of the EA and comments from various state and federal agencies as well as nonprofit
and private parties, the NEPA process will be finalized.

7.09 Resource Conservation and Recovery Act. A preliminary (Level 1) assessment was
~arTied out in October, 1993 to detect the possible presence of toxic, hazardous or radiologic
waste. No indicators of toxic or radiologic waste were observed.

7.00 COORDINATION. Interagency coordination of the Cedar Hammock/Wares Creek
fiood control studies began in 1987 when a letter was received from Manatee County
requesting assistance in a study of the Cedar Hammock East Branch. This request was
combined with a previous request, dated January 11, 1984, by the city of Bradenton for a
study of flooding problems along Wares Creek. A Reconnaissance Report was published in
March 1990. The Reconnaissance study was coordinated with the Florida State Historic
Preservation Officer, the Department of Environmental Regulation, the Department of
Community Affairs and Department of Natural Resources. Early scoping for the feasibility -
phase study was completed in 1991 and early 1992. Potential environmental issues that
surfaced during early scoping included: potential effects on threatened, endangered, or State
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species of special concern; potential adverse effects of further hardening and channeling on
downstream water quality; potential water quality effects on outstanding Florida waters;
compatibility with the SWIM Plan for Tampa Bay, and basin-wide stormwater modeling.
(Refer to Main Report Appendix F). These issues have been discussed where applicable in
the Detailed Project Report and this Environmental Assessment.

All substantial commeats received during public coordination of the draft Detailed
Project Report and Environmental Assessment are compiled as Attachment C of this EA.
Please refer to Attachment C for responses to pertinent comments. ’

9.00 LIST OF PREPARERS. The following persons were substantially responsible for the
coatents of this Environmental Assessment: Barbara Cintrén, Biologist (principal compiler);
Kimberly Koelsch, Biologist; Jim McAdams, Environmental Engineer; David McCullough,
Archeologist; Paul Stevenson, Landscape Architect; Priscilla Trigg, Civil Engineer.

10.00 REFERENCES.

U.S. Army Corps of Engineers 1990. Reconnaissance Report. Cedar Hammock (Wares
Creek), Manatee County, Florida. Flood Control Section 205 Study. Planning Division,
Jacksonville District U.S. Army Engineer Division, Jacksonville Florida. 23 pp, Plates,
Appends.

Carroll, J. 1989. Planning Aid Report, Cedar Hammock, Bradenton, Manatee County.
U.S. Fish and Wildlife Service, Vero Beach Field Office, Vero Beach, Fl. 3. pp.

Gallagher, J., 1993. Draft Fish and Wildlife Coordination Act Report, Wares Creek/Cedar
Hammock Flood Reduction Project, Bradenton, Manatee County: - October, 1993. U.S. Fish
and Wildlife Service, Vero Beach Field Office, Vero Beach, Fl. 9 pp, figures.
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DEPARTMENT OF THE ARMY
JACKSONVILLE DISTRICT CORPS OF ENGINEERS
P. 0. BOX 4970
JACKSONVILLE, FLORIDA 322320019

AEMLY TO
Arremomor FINDING OF NO SIGNIFICANT IMPACT
PROPOSED FLOOD REDUCTION MEASURES
CEDAR HAMMOCK EAST DRAINAGE CANAL AND WARES CREEK
BRADENTON, FLORIDA

I have reviewed the Environmental Assessment (EA) for the proposed action. Based on
information analyzed in the EA, reflecting pertinent information obtained from other
agencies and special interest groups having jurisdiction by law and/or special expertise, I
conclude that the proposed action will have no significant impact on the quality of the
human environment. Reasons for this conclusion are, in summary:

1. The study area is densely urban. It encompasses parts of the city of
Bradenton and adjoining Manatee County. Significant or potentiaily significant cultural
resources have been identified in the general study area; however, none will be affected
by the proposed works. The State Historic Preservation Officer has concurred with this
determination.

2. Fish and Wildlife habitats on the project are minimal due to the urban nature
of the environment and current poor stream water quality. A Coordination Act Report
provided by the U.S. Fish and Wildlife Service (FWS) did not identify significant fish or
wildlife habitats requiring mitigation actions. The Florida Game and Freshwater Fish
Commission concurred with the findings of FWS.

3. As a result of informal consultation under Section 7 of the U.S. Endangered
SpecisAct,mﬂnumedmmdanguedspedsord:drhabimmidmﬁﬁedon
ptojeahndswrdingmﬁermtdwdinmcpmedingpangmph.mmﬂw
project is in compliance with the Act. :

4. Hydxologicandmm—mmoddingpuformedureq\ﬂmdbytheﬂoﬂda
Dm:ammmmnmmmmwmmofm
pmpoudimvavmuwwmmlad'wdmionﬁmofmﬁcemqmﬁtyinbwu
Wares Creek nor increase the pollutant load to the Manatee River.

5. Tbepmposedpmjecthasbeendeuminedtobeconsisuxtwim:heﬂodda
Coastal Management Program.

6. Excess dredged materials will be deposited in the Manatee County landfill.
There will be no discharge of dredged materials to waters of the United States.

7. Alevel 1 survey did not ideatify any areas likely to contain hazardous, toxic
or radiologic waste along the proposed project area.

In consideration of the information summarized, I find that the proposed actions
described in the Report and Environmental Assessment will not significantly affect the
human environment and do not require the preparation and circulation of an
Environmental Impact Statement.

13 A%esS
Date TERRY L. RICE
Colonel, Corps of Engineers
Commanding
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ATTACHMENT A
CLEAN WATER ACT
SECTION 404(B)(1) EVALUATION

CEDAR HAMMOCK/WARES CREEK
'FLOOD CONTROL STUDY
SECTION 404(B)(1) EVALUATION REPORT

I. Project Description

A. Location. Cedar Hammock East Canal drains into Wares Creek in Manatee County
and Bradenton, Florida. The canal/creek system discharges into the Manatee River.

B. Genperal description. To improve flood flows in the study reach, a combination of
snagging and clearing and channel improvements are proposed. Sand, rock and weedy
vegetation will be removed from the banks of Wares creek in Bradenton, beginning on the
south side of the Manatee Avenue Bridge and continuing south to 17th Avenue west.
Channel widening will occur between 17th Avenue West and the end of the project at the
north side of Cortez road, in Manatee County. A section of channel between 21st Avenue
West and 30th Avenue West will be vertical walled and lined with sheet pile. The remaining
channel walls will be trapezoidal in section. Rip-rap armoring will protect high-velocity
reaches of the trapezoidal channel from erosion and sedimentation.

C. Authority and Purpose. The study leading to the recommendations contained in the
Report and Environmental Assessment (EA) was authorized under Section 205 of the Flood
Control Act of 1948, as amended. The purpose of the works is to provide partial flood
protection to parts of the city of Bradenton and unincorporated Manatee County, Florida.

D. General description of Dredged or Fill material. Material to be grubbed and dredged
consists of sandy sediments and overlying vegetation. Material to be dredged includes sandy
sediments, smaller amounts of silt and clay and some limestone rock (refer to Appendix C,
Geotechnical Investigations).

(1) Characteristics of matetial . Materials in the upper strata of the channel banks are
quartz sands. They are underlain, at varying depths, by hard limestone. Between the sands
and the limestone is a thin weathered layer of limestone, clays and silts. Splitting of the
limestone will be required in some areas; blasting is not expected to be necessary.

(2) Quantities of material.

® About 101,640 cubic yards of sediments will be removed from the channel by
dredging; an additional 14,500 cubic yards of stone will be removed after drilling and
splitting. All 116,140 cubic yards will be removed from the project area and
disposed of in the Manatee County landfill, an upland disposal site.
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* About 106,810 square feet of steel sheet piling will be emplaced in the channel to
create the vertical walled center section of the project. This sheet piling will be tied
back with 494 soil anchors.

¢ Transition areas of the channel will be reinforced with 1,790 tons of bedding stone
covered by 4,130 tons of riprap.

(3) Source of Materjal. Materials will be grubbed or dredged from the bottom of
Wares Creek and Cedar Bammock East Branch.

.M Lecation. The Cedar Hammock East Branch/Wares Creek stream system begins in
Manatee County. The East Branch drainage canal initially flows toward the
ast,mhcadmpmmﬂ:emrﬂnndempuamem&wk,whwhmmua
tributary of the Manatee River.

(2) Size. The drainage covers about 6 square miles of nearly flat to gently sloping
lands south of the Manatee River. “Cedar Hammock” east branch is basically 2 man-made
urban drainage ditch. Lands are covered densely with residential and commercial structures.

(3) Iypeof site. Directly impacted wetlands types include: estuarine open water
(lower Wares Creek, up o approximately the 9th Avenue bridge) and riparian (stream
bottom and stream bank). About 12 acres of stream habitat will be affected by the proposed
improvements. .

(4) Iypeof habitat. The estuarine open water area is habitat for small sized individuals
of estuarine fish, including mullet, killifish, sheepshead and sand perch, as well as insects
and small crustaceans. Wading birds feed and rest along the banks and on offshore islands,
which will not be affected by the proposed project. The upsircam, freshwater reaches of the
stream are almost devoid of fish fauna. Banks in this section are near-vertical or undercut.
Frequent clearing by county maintenance personnel and shallow water depths limit the habitat
formation in the upstream reaches. Fauna includes diving beetles, insect larvae and small
snails.

(5) Timing and duration of discharge. Discharge of materials into the stream (sheet
pile and riprap) will occur during construction, which is expected to take about two years.
Fauna living attached to the stream bottom will be removed by clearing and dredging during
construction, but are expected to re-populate the reach once construction is finished.

F. Description of disposal method. High capacity earth moving equipment such as
bulldozers, dump trucks and front-end loaders will be used. All grubbed and dredged
materials will be carted off site to an upland disposal arca. Only materials to reinforce the
channel walls will be discharged into waters of Cedar Hammock/Wares creek.
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I. Factual determinations.
A. Physical Substrate Determinations.

(1) Substrate elevation and slope. The slope of the stream bottom is very gradual in
the study area. Smmdepﬂlvanesﬂomover3ﬁeuaﬂledowm(MmmeeAvenue
Bridge) end of the project to less than one inch at Cortez Road.

(v} Mmt_m. Stream bottom sediments consist of medium to fine quartz sands
overlying hard limestone rock.

(3) Eill material movement. No unconsolidated fill will be discharged into the channel.
There will be no fill movement.
(4 Physical cffects on benthos. Benthos at dredging and grubbing sites will be

removed. The effects of grubbing and dredging will be similar to the present effects of
mexeﬁoodmg which scours the bottom of the channel and washes benthos out into the

(I)Mmm There will be a temporary increase in water turbidity during
grubbing and dredging, but this effect is expected to be limited to the immediate work area,
due to the coarseness of the sediments. Long-term, suspended sediment loads of the channel
system should decrease, since erodible banks will be armored to prevent further
sedimentation of the channel.

(2 Cumrent Patterns and Circulation. Theproposedmwthllnotﬂsmﬁmﬁyaﬁect
current patterns or water circulation.

- iof The estuarine part of the
Creekwxllnotbedeepmed Mmﬂbenochangemnormalmlcvdﬂucunnonsor

(1) Expected Changes at the Disposal Site. Suspended particles from levee construction
wmmmwMymmmnubmwdmngdredgmg,msmmmoftheMpﬂewﬂk
and emplacement of bedding stone and riprap. These effects will not persist once
construction is complete, because normal flows will not be of high velocity, and erodible
areas will be armored. Finished trapezoidal stream banks will be grassed to stabilize side
slopes and avoid sedimentation of water bodies.



(a) Light penetration. Will be reduced during elevated turbidity periods immediately
during construction. Will quickly retumn to normal.

() Dissolved oxygen. No effect due to immediate construction. The stream is so
sbaﬂowd:ahghtpmmmdwbm

{¢) Toxic metals. organics and pathogens. No toxic levels of metals or organic
materials are known or expected, based on a level-1 survey to detect potential sources of

toxic or hazardous waste in the project area performed as part of the study. No changes will
oceur in other conventional pollutants or pollutant loading to the Manatee River,

(d) Acsthetics. In the downstream section to be cleared and grubbed, machinery will
work within the existing stream banks. Very little visual effect is expected. Upstream
channel improvements will include removal of existing undermined sheet pile walls, undercut
and sedimented areas. A few mature trecs will be removed in the trapezoidal channel reach.

(3) Effects on biota.

@ I esis. Due to the disturbed, urban nature of
ﬂzmmmmdbﬁeqmclanngofmmnfmﬂmdcmmLmngmﬁmt
impacts on primary productivity of the project reach are expected. Existing vegetation
comsists of grasses and low bushes.

() Suspension/filter foeders. No populations of this biotic group were ideatified in
the project reach. ‘This stream floods frequeatly enough that it is expected that flood-induced
scouring regularly removes attached suspension/filter feeders from the stream bottom and
sides.

(c) Sight feeders. Mobile aquatic forms will be able to move away from clearing and
grubbing and dredge areas. Land crabs will be displaced.

D. Contaminant Determinations. No contaminants have been identified after 2
preliminary survey for indications of hazardous, toxic or radiologic waste.

(1) Endangered or Threatened Species. None inhabit the area where disposal will
oceur. Mmmmmmmm

(1) Mixing Zone Determination. Not applicable.



ptoposeddunngaﬁgmbbmgwnucomplymmapphabkmquﬂnymmdm
State of Florida and the Southwest Florida Water Management District.

(@) Municipal and Private Water Supplies. Surface waters in the Cedar Hammock
cast/Wares Creek subsystem are not suitable for potable water supply. ’

(®) Recreational and commercial fisheries. There will be no effect on recreational

ﬁshm—basmﬁyhmtedmﬁw&e&mwﬂnndthemnwtheMzmmeAmuebndge
’I‘hcrestoflhesystemxstooshallowbmpponanybutverynnyﬁsh

(c) Water Related Recreation. No effect.

A. Noﬁgniﬁmtadapnﬁmsof&eguiddimmmadexdaﬁvemﬂﬁsmhnﬁoh.

B. Nopxwuablealmnvemwhwhmﬂwsmdyobjmﬂmdosmt
mvolved:sdnrgeofﬁllmtowamsoftheUmtadSﬂm

C. Mdmchargeofﬁunmﬂswﬂlnmmormmbmemwohnmofm
applicable State water quality standards. The discharge operation will not violate the Toxic
Effluent Standards of Section 307 of the Clean Water Act.

D. The placement of fill material will not jeopardize the continued existence of and listed
muﬁv«wmdﬁmofmymnmlhbmumﬁdbym&dangmw
Act of 1973, as amended.

E. The placement of fill materials will not result in significant adverse effects on human
health and welfare, municipal and private water supplies, recreational and commercial fishing
plankton, fish, shelifish, wildlife, and special aquatic sites. The life stages of aquatic species
and other wildlife will not be adversely affected. Significant adverse effects on aquatic
ecosystem diversity; productivity and stability; and recreational, aesthetic and economic
values will not occur.

F. Appropriate steps to minimize potential adverse impacts of the discharge on aquatic
systems included selecting the plan with the least real impact on the aquatic eavironment.

G. The proposed clearing and grubbing site is specified as complying with the
requirements of these guidelines. The disposal site (Manatee County landfill) is an upland
site not subject to these guidelines.
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ATTACHMENT B
STATE OF FLORIDA COASTAL ZONE MANAGEMENT PROGRAM
FEDERAL CONSISTENCY EVALUATION
1. Chapter 161, Beach and Shore Preservation.

The intent of the coastal construction permit program established by this Chapter is to
regulate construction projects located seaward of the line of mean high water and which
might have an effect on natural shoreline processes.

Response: This statute is not applicable to the Cedar Hammock-Wares Creek Project.
2. Chapters 186 and 187, State and Regional Planning.

These Chapters establish the State Comprehensive Plan which sets goals that articulate
a strategic vision of the State’s future. Its purpose is to define, in a broad sense, goals and
policies that provide decision-makers directions for the future, and provide long-range
guidance for an orderly social, economic and physical growth.

Respanse: This project has been developed at the request of Manatee County and the City of
Bradenton to address a long-term problem identified in regional planning documents. The
small flood control project described in the accompanying Report and Environmental
Assessment will significantly relieve local flooding and cause no significant adverse effects
on the human or natural environment, terrestrial or aquatic. The study was coordinated with
the State Clearinghouse at the beginning of its Feasibility Phase and found consistent. The
mzdndreponandwvmmmtalmmmﬂbemdmatedagmnmmsmwagm
prior to receiving approval.

3. Chapter 252, Disaster Preparation, Response and Mitigation.

This Chapter creates a state emergency management agency, with the authority to
provide for the common defense; to protect the public peace, health and safety; and to
preserve the lives and property of the people of Florida.

Response: Clearing, grubbing and channel improvements in Cedar Hammock East
Branch/Wares Creek will reduce the frequency and severity of overbank flooding in affected
neighborhoods, lowering the risk of personal injury, property damage and interruption of
normal business activities; therefore the proposed project is in compliance with this Chapter.

4. Chapter 253, State Lands.
IhisChapwtgwunsmemanagemmtofmbmagedmhndsmdmwithin

state lands. this includes archeological and historical resources; water resources; fish and
wildlife resources; beaches and dunes; submerged grass beds and other benthic communities;
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swamps, marshes and other wetlands; mineral resources; unique natural features; submerged
lands; spoil islands; and artificial reefs.

Response: No significant submerged natural resources have been identified in the reaches of
Wares Creek and Cedar Hammock East drainage canal proposed for improvements. There is
a small intertidal sand island in the center of the channel south of the Manatee Avenue

" Bridge that has a cover of young mangroves. This island will not be grubbed or removed, as
its presence has no effect on upstream hydraulics or flooding. Stream banks in the reach to
be improved are covered with grass and low bushes. The channel is regularly scoured by
flood flows in its existing condition, resulting in conveyance of sandy sediments downstream
and their deposition in the upper estuary. After construction of the channel improvements,
this sedimentation of the estuary will stop or be greatly retarded. Therefore, the work should
ﬁdinmainnimngsigniﬁmmmmugedmhbquam(}mgmdﬂmManm
River, and will be consistent with the goals of this chapter.

5. Chapters 253, 259, 260 and 375, Land Acquisition.

This Chapter anthorizes the State to acquire land to protect environmentally seasitive
areas.

Response: The project does not include environmentally sensitive lands. No encumbrance of
the State’s rights under this chapter is established under the project.

6. Chapter 258, State Parks and Aqusatic Preserves.

with this statute would include consideration of projects that would directly or indirectly
ﬁvasglyimpmm&pm,mmlm,m&m,mmgmaum
Response: The proposed work would not affect any State parks or aquatic preserves.
7. Chapter 267, Historic Preservation.

Resources Act.
Officer. No eligible resources will be affected by the project. Historic preservation
compliance will be completed to meet all responsibilities under Chapter 267.

8. Chapter 288, Economic Development and Tourism.
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mmmummmmmmdw
development through encouraging economic diversification and promoting tourism.

Response: Contribution from the project area to the State’s tourism economy will not be
compromised by the project.
9. Chapters 334 and 339, Public Transportation. )
This Chapter anthorizes the planning and development of a safe, balanced and
efficient transportation system.
Nopbﬁcmﬁmsym:mﬂdbemmdhyﬁnm Floodmg
would be reduced in frequeacy and severity on Business 41, improving traffic

10. Chapter 370, Saltwater Living Resources.

This Chapter directs the state to preserve, manage and protect the marine, crustacean,
shell and anadromous fishery resources in State waters, to protect and enhance the marine
and estuarine environment; to regulate fishermen and vessels of the State engaged in the
taking of such resources within or without State water; to issue licenses for the taking and
processing products of fisheries; to securc and maintain statistical records of the catch of
each such species; and to conduct scientific, economic, and other studies and research.

Response: The proposed project would occur in freshwater and the uppermost part of the
‘Wares Creek estuary, a highly urbanized reach. Any effects from clearing and snagging in
the upper estuary would be minor and transitory. There is no evidence that upper Wares
Creek presently serves a significant nursery function for saltwater or migratory species; but
even if this were the case, the natural environment will recover quickly. Widening of the
freshwater channel reaches and riprap armoring of erodible zones will lead to an overall
reduction in sedimentation in the Wares Creek estuary. Therefore the project is in

11. Chapter 372, Living Land and Freshwater Resources.

This Chapter establishes the Game and Fresh Water Fish Commission and directs it to
manage freshwater aquatic life and wild animal life and their habitat to perpetuate a diversity
of species with densities and distributions which provide sustained ecological, recreational,
scientific, educational, aesthetic and economic benefits.

Respounse: According to the Planning Aid and Coordination Act Reports prepared for the
study by the U.S. Fish and Wildlife Sexvice (FWS), no significant freshwater aquatic life or
wild animal life will be affected by the project. Although FWS suggested adoption of an
alternate plan to "rejuvenate” lower Wares Creek, it stated that the plan recommended in this
Report and Environmental Assessment would not significantly impact living resources in the
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project area. The alternate plan proposed by FWS would have required the acquisition of
manycsmbhshedmdmmabnglowaWamCmekmdsgmﬁmmngofﬂw
waterway; its potential cost would have been far beyond the range authorized under Section
205 of the Flood Control Act and would likely have caused major controversy among
affected residents. The Florida Game and Freshwater Fish Commission was consulted
during early development of the study; species identified as present or likely to be preseat in
the project area were considered or searched for by FWS. None were found to have
significant habitat or populations in the study reaches. The Report and EA will be re-
coordinated with G & FWF through the State Clearinghouse. Therefore, the project is in
compliance with this Chapter,

12. Chapter 373, Water Resources.

This Chapter provides the authority to regulate the withdrawal, diversion, storage,
and consumption of water.

Response: This project is under coordination with the Southwest Florida Water Management
District (SWFWMD), the State agency respousible for implementing this statute. Modeling
performed to determine the hydraulic performance of the project predicted insignificant
changes in peak flood flow delivery times to receiving waters, and therefore no effect on
resources protected under this Statute.

13. Chapter 376. Pollutant Spill Prevention and Control.

This Chaptér regulates the transfer, storage, and transportation of pollutants and the
cleanup of pollutant discharges.

Response: A concern raised by State water resources and pollution control agencies has
been the potential for the project to increase instantanecus loads of pollutants or nutrients to
the receiving waters (Manatee River) in comparison to existing conditions. The quality of
water in the Manatee River and eventually Tampa Bay were suspected to be affected by
stormwater whose quality might be degraded by operation of the proposed flood control
project. Therefore, a computer simulation of the stream was run, using the "HEC-5Q"
simulation model. Results indicated that there would be no significant change in water
quality in the Manatee River. Therefore the project is in compliance with this Chapter.

14. Oil and Gas Exploration and Production.

MChaptaauﬂmnmdwreguhnonofallphmofexplonnm drilling, and
production of oil, gas, and other petroleum projects

Response: The project does not involve exploration for/production of petroleum products.

15. Chapter 380. Eavironmental Land and Water Management.
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This Chapter establishes criteria and procedures to assure that local land development
decisions consider the regional impact of proposed large-scale development.

Response: The study and proposed project are local and small scale, rather than of a regional
nature, but do not involve development decisions. All of the area within the flood control
project is already deveioped to near-maximum deasity; therefore, no development decisions
will be affected, either positively or adversely, by the project.

16, anterm. Arthropod Control.

This chapter provides for a comprehensive approach for abatement or suppression of

Response: The project will not involve construction of structures or water bodies likely to
induce the propagation of arthropod pests; nor does it incorporate pest control measures or
strategies. Therefore it is in compliance with this Chapter.

17, Chapter 403. Euvironmental control.

This Chapter authorizes the regulation of pollution of the air and waters of the State
by the Department of Environmental Protection.

Response: All regulations to prevent pollution will be complied with. Permits will be
acquired as required under this statute and under the Federal Clean Water Act. As explained
in Paragraph 13, above, this project’s potential to increase pollutant loading of the receiving
waters was simulated, with a finding of no significant increase of nutrients or conveational
pollutants; .

18. Chapter 582. Soil and Water Conservation.

This Chapter establishes policy for the conservation of the State’s soil and water
through the Department of Agriculture. Land use policies will be evaluated in terms of their
tendency to canse or coatribute to soil erosion or to conserve, develop and utilize soil and
water resources both on site or in adjoining properties affected by the project. Particular
attention will be given to project on or near agricultural lands.

Response: No agricultural lands adjoin the project reaches. Some erosion of soil from the

banks of Cedar Hammock/Wares creek is occurring under existing conditions, because the

banks are undercut and unprotected. ‘The grassed trapezoidal channels, riprap and sheet pile
armoring will reduce soil exosion and sedimentation of the estuary, in comparison to present
conditions, and therefore would be in compliance with this Chapter.
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ATTACHMENT C
COMMENTS AND RESPONSES TO COORDINATION OF THE

DRAFT DETAILED PROJECT REPORT AND

ENVIRONMENTAL ASSESSMENT
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